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INTEGRATED BUSINESS-TO-BUSINESS WEB COMMERCE AND BUSI- 
NESS AUTOMATION SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to business-to-business Web commerc ; and 

to business automation systems. 

2. State of the Art 

Web commerce may be defined as the use of a computer network, such as 

the Internet, to do business, such as buy and sell products or services. Although 
Web commerce is still in its infancy, relatively speaking, Web commerce is pre- 
dicted by some to soon become the dominant mode of business practice. Web 
commerce allows business to move much more quickly, without the burden and 
cost of paperwork. 

Despite the promise of Web commerce, current Web commerce software is 
typically of very limited capability. Most Web commerce is consumer-oriented 
rather than business-oriented. The tacit assumption is that the purpose of the Inter- 
net should be to enrich people's personal lives more than to enable business to 
move at light speed. Furthermore, typically each transaction is treated in isolation. 
No on-going course of business is assumed or facilitated. 

Material management functions such as procurement represent a substan- 
tial expense and burden for medium and large businesses. Purchases are typically 
subject to approval at multiple levels. In the case of the purchase of a computer, for 
example, an employee might submit a purchase request to the employee's supervi- 
sor, who might approve the request and forward it to the MIS (Management Infor- 
mation Systems) department, which might approve the request and forward it to 
accounting for budgetary approval. The real cost of such a process is estimated to 
be as much as $1 00 per purchase request. Furthermore, the time required for such a 
process to be completed may be weeks or months. In the meantime, productivity 
may suffer. 
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Purchasing, moreover, is only part of the larger problem of material man- 
agement. Once materials have been procured, typically they must be tagged, 
tracked and accounted for, both physically and in accounting terms such as depre- 
ciation, etc. The latter activities may either be conducted in an organized fashion, 
often at considerable expense, or haphazardly, with marginal effectiveness. 

Existing Web commerce software is likewise fraught with problems for the 
selling company. When an order : s placed through the Web, it typically results in a 
fax or email, information from which must be manually entered into an internal 
sales system that may or may not be linked to other closed systems such as 
accounting, human resources, purchasing, assembly, etc. Even if these various sys- 
tems are linked in some fashion, such linking is fixed, not responsive to change. 
Hence, once an entry is made, depending on the degree of automation, additional 
manual intervention may be required to achieve the desired final result, e.g., ship a 
product to a customer. The purchaser is typically unable to determine the status of 
an order without placing a call or sending an email. Moreover, order fulfillment is 
again only a part of the larger problem of total customer satisfaction (which is in 
turn only a part of the larger problem of running a successful, profitable business). 
Returns are bound to occur and must typically be handled manually, typically by a 
Return Merchandise Authorization (RMA) or traffic department. Also, some frac- 
tion of shipments are bound to be lost, damaged or mis-shipped. Related insurance 
claims typically must also be handled manually both by the traffic and accounting 
departments. Even though the foregoing activities are closely related functionally, 
the mechanisms for handling these activities, whether manual or automated, are 
often ad hoc , because of the unanticipated, non-routine, but inevitable nature of 
such events. 

On a business-wide scale, the same is largely true: the various activities of 
the business, while they may be separately automated, are not automated in a uni- 
fied, synergistic fashion. Automation is typically performed by automating, testing 
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and implementing fixed, linear work flows for a fixed 'etiVfronrnent, resulting in 
systems that are not adaptable to the real, changing business environment. Most 
often, different departments each have separate database systems with the depart- 
ments being linked by a local- or wide-area network. A person in one department 
obtains information from a different department by sending an email and request- 
ing a report. Referring more particularly to Figure 1, in accordance with a typical 
model of business automation, variou . departments (e.g., sales, sales support, cus- 
tomer service, accounting, purchasing, receiving, engineering, assembly, shipping) 
are separately automated but linked together by a computer network (e.g. LAN, 
WAN). Each department interfaces to multiple different departments in an essen- 
tially manual fashion but using modern electronic communications tools — phone, 
fax, email, computer hardcopy, etc. Comparison of the resulting overall business 
process to a Rube Goldberg invention is apt, if mildly exaggerated. The process 
entails repeated transmission of duplicate information to different departments and 
repeated transmission of additional information and instructions to different 
departments on an as-needed basis. The party transmitting the information controls 
the amount and quality of information conveyed. The party receiving the informa- 
tion has no control over the information or the quality of the instructions received 
but rather is entirely dependent on the party transmitting the information. Duplica- 
tion occurs both within departments and between departments. An external influ- 
ence to the system (a call from a customer or vendor, a new customer account, a 
ruffled employee) can and often does cause a flurry of activities, but often pro- 
duces less-than-commensurate positive results because of the inherent inefficiency 
of the system. The process, because it is ill-defined, is not easily reversible when 
an error has been made. In most systems, mistakes must be propagated to the end 
of a work flow before reversal can occur. 

The foregoing model results in the fragmentation of information — "the 
right hand does not know what the left hand is doing." Information is transported 
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from one place to another, either in hardcopy form, necessitating re-entry, or in 
such electronic form as to require substantial massaging, and with substantial 
latency such that by the time the information is to be used it is already outdated. A 
business executive, for lack of readily-available, accurate, verifiable information 
in usable form, must then rely heavily on subordinates to obtain a picture (hope- 
fully accurate) of what is happening inside the company. Considerably employee 
time may be spent gathering historical data to satisfy the need for management 
information. The same factors that hamper management performance may also 
cause performance at lower levels within the company to suffer. Employees may 
lack timely information regarding critical tasks that need to be performed. For lack 
of timely information regarding returns, for example, or some other aspects of 
operations, accounting personnel may pay invoices that should in fact not be paid. 

The lack of readily-available, verifiable information in usable form is most 
pronounced in relation to financial information. In the case of a sales company 
doing a substantial volume of business, for example, preparation of a state sales 
tax return may take ten man-days or more. An audit may take a similar amount of 
preparation. Closing the books on an accounting period is itself an arduous task. 
The time requirements and challenges posed by month-end and year-end closings 
are all-too-familiar to virtually all in-house accountants. Despite these heroics, the 
inherent latency of the process diminishes the value of the results. A finalized June 
statement for example, might be received at the end of July or the beginning of 
August, hampering the ability to react quickly to changing business conditions. A 
real-time financial statement is non-existent. 

For lack of readily-available, verifiable information in usable form, 
employee evaluation is often performed more on the basis of perception than 
objective reality. The appearance of performance then becomes at least as impor- 
tant as real performance. Employee performance and employee morale may suffer 
as a result. 



SUBSTITUTE SHEET (RULE 26) 



WO 99/33016 



s 



PCT/US98/27496 



Numerous "high-power" database application software packages exist in 
the marketplace, from such industry leaders as SAP, Peoplesoft, BAAN, and Ora- 
cle. The solutions of each of these vendors have strengths and weaknesses. SAP, 
for example, although strong in the area of fixed asset management and financials, 
does not provide flexible shipping and receiving functions. To automate these 
functions requires the use of separate software. Furthermore, Web integration is 
problematic. BAAN is strong in the 2 eas of shipping/receiving, manufacture and 
assembly, but is limited in the areas of fixed asset management and material han- 
dling. In particular, BAAN, SAP, etc. are bound by conventional notions of real 
inventory — an item must physically be in stock before it can be ordered (as con- 
trasted with the concept of virtual inventory, explained more fully hereinafter). 
Peo A . lesoft offers strong human relations functions but is not strong in "back-end" 
functions. Software packages from Peoplesoft and BAAN are therefore often 
linked together to provided a more complete solution. Similarly, software from 
SAP may be linked to software from BAAN. Oracle offers discrete modules for 
almost all of the functions offered by the other software packages. The modules 
must be linked together in a laborious process, however, with substantial duplica- 
tion of data in all modules. None of these software packages have a Web-centric 
design, nor has any been used to successfully implement an automatic ene-to-end 
business process, even in large corporations having no lack of resources. 

Web-centric "e-business solutions" are offered by Pandesic (Intel and 
SAP), Actra (Netscape) and other (typically early-stage) companies. In the case of 
Pandesic, early promotional materials indicate a distinct consumer orientation as 
opposed to business-to-business. A conventional real inventory model is followed 
in which product must be warehoused and on-hand in order to allow the product to 
be ordered. Furthermore, Web operations are segregated from non-Web opera- 
tions, necessitating duplication. In the case of Actra, a portfolio of commerce soft- 
ware, including legacy application integration modules, are designed to "bridge 
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gaps between enterprises and applications, 11 enabling business-to-business transac- 
tions, buyer-side and seller-side procurement, consumer on-line Internet store- 
fronts, and commercial Internet publishing. This "gap-bridging'' approach likewise 
entails substantial duplication. 

Dell and Cisco each sells computer and networking equipment directly to 
consumers over the Web using configuration and order software developed by out- 
side thiri parties. Business-to-business features, such as invoices, RMAs (particu- 
larly automatic "instant" RMAs) are lacking. The software does not provide an 
end-to-end Web-business solution. 

The need for more powerful business solutions is especially apparent in the 
area of supply-chain management. Currently, demand information is forecast- 
based and propagates slowly through a supply chain through manual processes. 
The result is frequent oversupply and undersupply. The power of the Web has not 
yet been brought to bear on the supply-chain management problem. 

A need therefore exists for software that enables end-to-end, business-to- 
business Web commerce and that automates to the greatest degree possible, in a 
unified and synergistic fashion, the various aspects of running a successful and 
profitable business. The present invention addresses this need. 

SUMMARY OF THE INVENTION 
The present invention, generally speaking, provides software that enables 
end-to-end, business-to-business Web commerce (Web business, or e-business) 
and that automates to the greatest degree possible, in a unified and synergistic 
fashion and using best proven business practices, the various aspects of running a 
successful and profitable business. Web business and business automation are both 
greatly facilitated using a computing model based on a single integrated database 
management system (DBMS) with intrinsic data synchronization that is either 
Web-enabled or provided with a Web front-end. The Web provides a window into 
a "seamless" end-to-end internal business process. The effect of such integration 



SUBSTITUTE SHEET (RULE 26) 



WO 99/33016 PCTYUS98/27496 

7 

on the business cycle is profound, allowing the sale of virtually anything in a trans- 
actional context (goods, services, insurance, subscriptions, etc.) to be drastically 
streamlined. In accordance with one aspect of the invention, business-to-business 
transaction processing using a database and a database management system is per- 
formed by receiving user demand information (or a user "wish list" or expression 
of interest interest in selected products) electronically; at least partially in response 
to receiving the user demand informa.ion electronically, automatically storing an 
order record in the database and maintaining the order record in the database 
throughout a life cycle of the order; and during the life cycle of the order, multiple 
users each accessing the order record and processing the order to accomplish a 
respective one of multiple business functions, and creating records related to the 
order. The life cycle of the order includes an expected period for at least one of 
reversal, service, and parts order, where reversal includes customer returns, cann- 
cellation and correction of improperly fulfilled or mistaken orders, including 
employee mistakes. The business software provides a Web-based, business-to- 
business electronic commerce framework that uses the Web as a medium for all 
parties involved in a transaction (customer, supplier, manufacturer, etc.) within 
multiple supply-chain tiers to receive up-to-the minute synchronized transaction 
information relating to any and all facets of the transaction. Information may be 
disseminated by push (Web broadcast) or pull methods, with a business user exer- 
cising information access control. 

In the case of a just-in-time product reseller, for example, the business soft- 
ware operates as follows. A comprehensive product list is updated electronically in 
real time or at regular intervals from various sources (e.g., by file download, over 
the Web, or from CD or floppy distributions or other media or even manual input). 
A graphical Web interface allows a user to obtain a quote based on the product list. 
The quote is assigned a quote number and saved in the DBMS and may be 
retrieved and viewed at a later date. Based on the quote, a user with appropriate 
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Web-verifiable authority may place an order on behalf of a company in accordance 
with a pre-existing Web-enforceable agreement with the company. An employee 
of the seller, using the same DBMS, purchases product to fill the order. When the 
product is received, information regarding receipt of the product is entered into the 
DBMS. Orders are assembled, shipped and billed, all using the same DBMS. Cus- 
tomers can retrieve previous quote records and view order and shipment status via 
the Web. Customer invoices are automatically generated upon shipment but may 
be modified if necessary by a supervisory user having the requisite authority. 
When a customer payment is received, details concerning the payment are entered 
into the DBMS. Vendor invoices and payments are also handled using the DBMS, 
and both customers and vendors can view payment status — invoice, credit (from 
returns), etc. — via the Web, allowing paper invoice copies to be dispensed with if 
desired. Returns are provided for and may be return of an entire piece of equip- 
ment or replacement of a warranted component part, and replacements may be 
electronically tracked. Parts tracking saves employee time that would otherwise be 
spent responding to customer inquiries, and also contributes to customer satisfac- 
tion through the convenient availability of timely information. 

Throughout the foregoing process, a period (e.g., off-peak or nightly) 
update process is performed in which consistency checks are performed and in 
which accounting information (including sales tax information) is collected, jour- 
nal entries made, and general-ledger entries posted. When records are edited, they 
are flagged to be checked during the period update so that adjusting entries may be 
made if necessary. At any time, the update process may be run and an accounting 
period closed. Real-time, audit-ready financial information accurate up to the day 
or up to the hour is available within minutes at the touch of a button without the 
need for a highly-trained accountant, A novice can facilitate the systematic perfor- 
mance of many functions typically performed by accountants, with periodic 
review and supervision by an accountant. 
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Because the DBMS is Web-enabled, given the appropriate privileges, a 
complete up-to-the-minute view of every aspect of a business is available from 
anywhere in the world. Telecommuting is greatly facilitated, with its attendant cost 
savings. Furthermore, factual evaluation of employee performance, whether of a 
telecommuting employee or an office-based employee, is greatly facilitated by sta- 
tistical analysis of accumulated historical performance data (tasks, projects, 
assignments, reports). 

Driven by the goals of enabling widespread telecommuting and global 
cyberspace trading, the single database business process software provides parallel 
synchronized data access to all users. Users have access to all information given 
the proper access authority. The system provides built-in assurance of prioritized 
dynamic workflow and best business practice (the optimum known way that a 
business process should flow) based on self-correcting business knowledge algo- 
rithms. The system draws upon a knowledge base to prevent mistakes anticipated 
by the software designer as well as mistakes that have occurred in the past and 
have been corrected for by adding to the knowledge base, which is continually 
accumulating. The dynamic workflow assures that whatever mistakes may occur 
are discovered at various stages. The system lists and prioritizes uncompleted 
work that needs to be followed up. All user activities are tracked, and users are 
held accountable. Every activity performed by users are tracked statistically. Prob- 
lem sources may therefore be identified. Precision training and factual perfor- 
mance review are made possible, significantly empowering users in their 
assignments. 

The software provides for business scalability (as opposed to mere data 
processing scalability), minimizing the growing pains experienced by rapidly 
growing companies. In growing companies, as the responsibility for a process 
becomes divided among more and more people, becoming more and more diffuse, 
communication between group members becomes more and more difficult and the 
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process becomes increasing difficult to manage. The present invention, witn 
dynamic workflow, makes workflow and work quality substantially immune to 
changes in the number of employees and the experience level of employees. Work 
discipline and organization is enforced by, and teamwork and communication 
between users facilitated by, the database. The ease of use of the database system 
arising from dynamic workflow and the knowledge base incorporated within the 
system minimizes the need for extensive employee training and allows for flexible 
employee roles. Business scalability also entails dramatically increased productiv- 
ity through automated computer assistance, allowing business growth to greatly 
outstrip personnel growth. One example of business scalability is in the area of 
purchasing. Orders are grouped for purposes of purchasing such that the number of 
purchase orders to vendors does not increase as the number of orders received. 

Conceptually, the invention allows for the integration and time-scale com- 
pression of what have heretofore been largely independent, human-dependent 
business processes. Business processes have typically been organized into separate 
business domains, chiefly including a products domain (e.g., engineering, manu- 
facturing, purchasing, shipping, receiving, returns), a payments domain (e.g., 
accounts receivable, accounts payable), a financial Derformance domain (e.g, gen- 
eral ledger, financial statements, tax returns) and a personnel domain (e.g.. 
employee evaluation). In accordance with one aspect of the invention, files for the 
automation of these various business domains are integrated as part of a single 
database schema within a single database management system run on one or multi- 
ple servers. There results a very tight integration of the foregoing activities and 
other derivatives of those activities such as product forecasting and cash-flow 
analysis. In particular, a universal financial report and trend report generator pro- 
vides for general single or multiple General Ledger (GL) account code analysis 
including sales, cash flow and material. 

Time-scale compression of the resulting integrated business automation 
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process is achieved in two ways. First, the single database management system is 
Web-enabled, providing access anytime, anywhere. Second, triggers within the 
single database management system propagate activity from one business domain 
to a succeeding business domain (e.g., from shipping in the products domain to 
accounts payable in the payments domain) without duplication of human efforts. 
Data can only be entered once and is not ordinarily allowed to be changed or re- 
entered. Data entry is guided by a bi ilt-in best-practice knowledge base. 

The integrated business automation process may be easily modularized if 
desired by restricting access to only files belonging to selected business domains. 
Hence, unlike conventional business automation suites that provide separate soft- 
ware modules that may be acquired separately and linked together (with sustantial 
data duplication), in the case of the present integrated business automation pro- 
cess, a customer receives everything but may only pay for be given access to a sub- 
set of files — e.g. AP/AR files. Later the customer may decide to pay for added 
capabilities. Such a change in capabilities may be readily administered remotely 
through the Web. In this manner, the customer is able to "pick and choose'' the 
capabilities that the customer wants to use. 

An outside Web user may also pick and choose the capabilities that the 
user wants to use. For example, orders may be placed by phone or fax but tracked 
via the Web. Or a user may use the Web only to check the amount owed on open 
invoices. Others user may use the Web from start to finish, to order products, track 
orders, track payments, etc. 

Extensive measures are taken to ensure that the integrated business process 
is, to the greatest extent possible, error-free. Only a limited number of controlled 
entry points to the system are provided. At each entry point, entry validation is per- 
formed at the time of entry. Because the business process is integrated, validation 
may be more extensive and hence more effective than in typical systems. A peri- 
odic update process is also performed is which checks are made, including cross- 
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checks between records of files belonging to different business domains. The sys- 
tem is in effect a closed system where all entries must balance appropriately. The 
nightly update is able to catch and flag errors (or possible errors) that may have 
occurred despite entry validation, including hardware or system errors, software 
bugs, and human errors. As errors become apparent that have escaped detection by 
the system, the foregoing mechanisms may be readily revised to prevent future 
such occurrences. Programmed process intelligence therefore continually 
increases as errors are detected, flagged, and trouble-shoo^ed so as to add to the 
wealth of the knowledge base and improve the process methodology. At the same 
time, dynamic workflow makes possible the re-navigation of existing workflow 
components. 

The integrated processes also automates returns and credits both on the 
customer side and the vendor side. Returns and credits may be necessitated by user 
errors that go undetected by the system, by overcharges for freight, or numerous 
other circumstances. Returns are only one important example of what is more gen- 
erally a reversal process, or catch-all, for mistakes during work-in-progress and for 
post-sale activity. Return requests, Return Merchandise Authorizations, credit 
memos and accounting adjustments may all be handled electronically. 

BRIEF DESCRIPTION OF THE DRAWING 
The present invention may be further understood from the following 
description in conjunction with the appended drawing. In the drawing: 

Figure 1 is a block diagram illustrating conceptually a conventional busi- 
ness process; 

Figure 2 is a block diagram illustrating conceptually an automated business 
process in accordance with the present invention; 

Figure 3 is a generalized block diagram of a system for business-to-busi- 
ness Web commerce in accordance with an exemplary embodiment of the 
invention; 

Figure 4 is an illustration of a starting Web screen display; 
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Figure 5 is an illustration of a first product categories screen display; 

Figure 6 is an illustration of a further product categories screen display; 

Figure 7 is an illustration of still a further product categories screen dis- 
play; 

Figure 8 is an illustration of a screen display displaying printer cables; 

Figure 9 is an illustration of a shopping basket screen display; 

Figure 10 is an illustration o 4 a screen display allowing the user to search 
for products by manufacture* - ; 

Figure 11 is an illustration of a multi-search screen display; 

Figure 12 is an illustration of a core products search screen display; 

Figure 13 is an illustration of a core products search results screen display; 

Figure 14 is an illustration of a p roducts Search /PID screen display; 

Figure 15 is an illustration of a PED search results screen display; 

Figure 16 is an illustration of a PID screen display; 

Figure 17 is an illustration of a Products Search/ APL screen display; 

Figure 18 is an illustration of a Products Search/Previous Quotes screen 
display; 

Figure 19 is an illustration of a quotes search results screen display; 
Figure 20 is an illustration of a quote screen display; 
Figure 21 is an illustration of a PID maintenance screen display; 
Figure 22 is an illustration of an active PIDs screen display; 
Figure 23 is an illustration of an APL maintenance screen display; 
Figure 24 is a company APL maintenance screen display; 
Figure 25 is an illustration of a return request screen display; 
Figure 26 is an illustration of an RMA multi-search screen display; 
Figure 27 is an illustration of an RMA search results screen display; 
Figure 28 is an illustration of an RMA record screen display; 
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Figure 29 is an illustration of a tracking screen display; 

Figure 30 is an illustration of a sales order status screen display; 

Figure 31 is an illustration of a sales order search results screen display;; 

Figure 32 is an illustration of a Tracking — Return Product and Service Part 
Status screen display; 

Figure 33 is an RMA status search results screen display; 

Figure 34 is an illustration of a more detailed RMA status screen display; 

Figure 35 is an illustration of a Tracking — Product Purchase History screen 
display; 

Figure 36 is an illustration of a Tracking — Product Return History screen 
display; 

Figure 37 is an illustration of a return history search results screen display 
displaying search results; 

Figure 38 is an illustration of a Reports screen display; 

Figure 39 is an illustration of a Back Order Reports screen display; 

Figure 40 is an illustration of a Monthly Sales Reports screen display; 

Figure 41 is an illustration of a resulting search results screen display; 

Figure 42 is an illustration of a Packing Slips screen display; 

Figure 43 is an illustration of a resulting search results screen display; 

Figure 44 is an illustration of a packing slip screen display displaying a 
selected packing slip; 

Figure 45 is an illustration detailing the authority of various internal users 
with respect to security parameters in accordance with an exemplary 
embodiment; 

Figure 46 is a diagram of a typical lineage (authority) tree; 

Figure 47 is an illustration of a database customer screen display; 

Figure 48 is an illustration of a company price list screen display; 

Figure 49 is an illustration of one of a series of dialogs used to set Web 
authority for an employee of a customer; 

Figure 50 is an illustration of another of a series of dialogs used to set Web 
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authority for an employee of a customer; 

Figure 51 is an illustration of another of a series of dialogs used to set Web 
authority for an employee of a customer; 

Figure 52 is an illustration of another of a series of dialogs used to set Web 
authority for an employee of a customer; 

Figure 53 is an illustration of another of a series of dialogs used to set Web 
authority for an employee of a customer; 

Figure 54 is an illustration of a dialog used to confirm employee informa- 
tion at the conclusion of Web authorization; 

Figure 55 is an illustration of the corresponding screen display as shown in 
Figure 48, following Web authorization; 

Figure 56 is a block diagram of a conventional Web commerce computer 
architecture in which different functions are automated on different com- 
puting platforms, necessitating multiple interfaces; 

Figure 57 is a block diagram of the present Web commerce computer 
architecture in which all functions are automated on a single Web-enabled 
database, necessitating only a single interface; 

Figure 58 is an illustration of a partial database schema of one implementa- 
tion of the system of Figure 3, showing primary files and relationships; 

Figure 59 is a block diagram illustrating an automated business process in 
accordance with an exemplary embodiment of the invention; 

Figure 60 is an illustration of a Sales-MWS screen display; 

Figure 61 is an illustration of a Quote screen display; 

Figure 62 is an illustration of a Products screen display; 

Figure 63 is an illustration of a MWS screen display; 

Figure 64 is an illustration of a Purchasing view of a PRIS (Purchasing/ 
Shipping/Receiving/Installation) screen display; 

Figure 65 is an illustration of a Receiving view of the PRIS screen display; 

Figure 66 is an illustration of an Installation view of the PRIS screen dis- 
play; 

Figure 67 is an illustration of a Shipping view of the PRIS screen display; 
Figure 68 is an illustration of a PRIS Item Detail screen display; 
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Figure 69 is an illustration of an Expedite view of the PRIS screen display; 

Figure 70 is an illustration of an Ordered Not Received screen display; 

Figure 71 is an illustration of a Received Not Shipped screen display; 

Figure 72 is an illustration of an Expedite pop-up, allowing expedite status 
to be set from a MWS screen display; 

Figure 73 is an illustration of an RMA screen display; 

Figure 74 is an illustration of an Add RMA screen display used to initially 
create an RMA; 

Figure 75 is an illustration of an RMA add records screen display used to 
add information to an RMA; 

Figure 76 is an illustration of an RMA Automatic Request Completion file; 

Figure 77 is an illustration of an RMA Automatic Approval Limit file; 

Figure 78 is an illustration of a Customer RMA Automatic Approval file; 

Figure 79 is an illustration of a Vendor RMA Automatic Approval file; 

Figure 80 is an illustration of a Manufacturer RMA Automatic Approval 
file; 



Figure 81 is an illustration of a Web page used to automatically provide a 
customer with an RMA ] 
matic approval process; 



customer with an RMA number in accordance with the foregoing auto 



Figure 82 is an illustration of a Sales Tax Register screen display, including 
formulas used to calculate figures to be entered within each line of a sales 
tax return; 

Figure 83 is an illustration of a Customer Invoices screen display; 

Figure 84 is an illustration of the Customer Invoices screen display show- 
ing collections information within a pop-up window; 

Figure 85 is an illustration of the Customer Invoices screen display show- 
ing collections information by customer within a pop-up window; 

Figure 86 is an illustration of a Customer Payments screen display; 

Figure 87 is an illustration of an OverUnderPay screen display; 

Figure 88 is an illustration of an OverUnderPay details screen display; 

Figure 89 is an illustration of a Vendor Invoices screen display; 
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Figure 90 is an illustration of an AP Add Invoices screen display; 

Figure 91 is an illustration of a Vendor Invoice display; 

Figure 92 is an illustration of a Daily Vendor Verification screen display; 

Figure 93 is an illustration of a Vendor Payment Register screen display; 

Figure 94 is an illustration of an Add Invoices screen display having super- 
imposed thereon a dialog window used to enter the period for a freight bill; 

Figure 95 is an illustration of an Accounting Setup defaults screen display; 

Figure 96 is an illustration of a display screen used to add an account to a 
Chart of Accounts file; 

Figure 97 is an illustration of a Chart of Accounts screen display; 

Figure 98 is an illustration of a Chart of Accounts — Account Detail screen 
display; 

Figure 99 is an illustration of an Accounts Receivable Customer Setup 
screen display; 

Figure 100 is an illustration of an Accounts Receivable screen display; 

Figure 101 is an illustration of an Accounts Receivable — Account Detail 
screen display; 

Figure 102 is an illustration of an Accounts Payable Partner Setup screen 
display; 

Figure 103 is an illustration of an Accounts Payable screen display: 

Figure 104 is an illustration of an Accounts Payable — Account Detail 
screen display; 

Figure 105 is an illustration of an account distribution pop-up screen used 
to allocate an invoice amount between different accounts; 

Figure 106 is an illustration of a General Journal output screen display; 

Figure 107 is an illustration of General Journal input screen display; 

Figure 1 08 is an illustration of a screen display used for financial report 
definition; 

Figure 109 is an illustration of a resulting financial report; 

Figure 1 10 is an illustration of a screen display used for trend report defini- 
tion; 
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Figure 111 is an illustration of screen display including a dialog used to 
select trend frequency; 

Figure 1 12 is an illustration of screen display including a window in which 
trend report data are displayed; 

Figure U3 is an illustration of a trend report graph screen display; 

Figure 1 14 is a block diagram of a human resource infrastructure for a vir- 
tual organization performance evaluation model; 

Figure 1 15 is an illustration showing in greater detail portions of the human 
resource infrastructure of Figure 1 14, 

Figure 1 16 is an illustration of a file structure used to track all performance 
metrics of interest; 

Figure 1 17 is an illustration showing in greater detail the Factual Measure- 
ment Review process of Figure 115; 

Figure 1 18 is an illustration of a seris of selection menus used to select an 
employee for whom a factual employee evaluation report is to be dis- 
played; 

Figure 1 19 is an illustration of screen displays used to display factual per- 
formance analysis results in accordance with an exemplary embodiment of 
the invention; 

Figure 120 is an expanded view of the multiple period screen display of 
Figure 1 19; 

Figure 121 is an illustration of a dialog displayed as a result of qualification 
of user inputs during the course of adding invoices; 

Figure 122 is an illustration of a further dialog of a similar type as that of 
Figure 121; 

Figure 123 is an illustration of yet a further dialog of a similar type as that 
of Figure 121; 

Figure 124 is a partial illustration of a pop-up menu of options available 
during vendor invoice display; 

Figure 125 is a partial illustration of a pop-up menu of options available 
during vendor invoice display, showing options not shown in Figure 124; 

Figure 126 is an illustration of a pop-up menu of options available during 
customer invoice display; 

Figure 127 is an illustration of a pop-up menu of options available during 
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display of items sold; 

Figure 128 is an illustration of a pop-up menu of options available during ' 
display of sales records; 

Figure 129 is a block diagram illustrating a knowledge base, the expression 
of the knowledge base in screen displays of the present system, and a man- 
ner in which the knowledge base is increased; 

Figure 130 is an illustration of an RMA Reports screen display; 

Figure 131 is an illustration of an RMAs pending approval screen display; 

Figure 132 is an illustration of an open RMAs screen display; 

Figure 133 is an illustration of a Shipping Reports screen display; 

Figure 134 is an illustration of a summary shipping report screen display; 

Figure 135 is an illustration of a detailed shipping report screen display; 

Figure 136 is an illustration of a POD screen display; 

Figure 137 is an illustration of an Accounting Reports screen display; 

Figure 138 is an illustration of a date-range-limited accounting report 
screen display; 

Figure 139 is an illustration of an invoice screen display; 

Figure 140 is an illustration of a multiple invoice search screen display; 

Figure 141 is an illustration of a customer collections screen display, show- 
ing a Get Problems dialog; 

Figure 142 is an illustration of the customer collections screen display 
showing a Searches pick box; 

Figure 143 is an illustration of the customer collections screen display 
showing a Select Problem dialog; 

Figure 144 is an illustration of the customer collections screen display 
showing a Select Tickler dialog; 

Figure 145 is an illustration of a purchasing output screen display; 
Figure 146 is an illustration of an expediting output screen display; 
Figure 147 is an illustration of a receiving output screen display; 
Figure 148 is an illustration of an installation output screen display; 
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Figure 149 is an illustration of a shipping output screen display; 

Figure 150 is a flow diagram illustrating a percolation process for purchas- 
ing; 

Figure 151 is a flow diagram illustrating a percolation process for receiv- 
ing; 

Figure 152 is a flow diagram illustrating a percolation process for shipping; 

Figure 153 is a flow diagram illustrating a percolation process for installa- 
tion/assembly; 

Figure 154 is a flow diagram illustrating supply chain integration/manage- 
ment features of the present invention; 

Figure 155 is a diagram of a first electronic template for specifying a cus- 
tomized business relationship; 

Figure 156 is a diagram of a second electronic template for specifying a 
customized business relationship; 

Figure 157 is a block diagram of a client/server business automation sys- 
tem in which a common database supports both end-to-end business pro- 
cess automation and sales force automation; 

Figure 158 is a more detailed representation of sales force automation 
capabilities of the the system of Figure 157; 

Figure 159 is a detailed listing of RMA types and sub-types; 

Figure 160 is an illustration of a screen display showing customer-specific 
automatic RMA approval criteria; and 

Figure 161 is an illustration of a Sales Force Automation screen display. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Architecture 

Referring now to Figure 2, the present automated business process may be 
imagined as a kind of information assembly line. A first system user, or ''informa- 
tion worker," having for example a Sales assignment or activity focus, initiates an 
automated, end-to-end business process by entering information into a client/ 
server single relational database, which forms a common hub of the automated 
business process. The user's entry is qualified, or "quality checked," as repre- 
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sented by a checkvalve. Such qualification is "experiential," i.e., derived from 
actual business experience, and differs qualitatively from the type of data valida- 
tion typically performed in database systems. If the user's entry fails scrutiny by 
the system, it cannot be committed to the database. Similarly, the business process 
cannot continue to the next user. As a result in part of such experiential qualifica- 
tion, verifiable and usable management and enterprise information may be made 
readily available. 

In the case of conventional systems, by contrast, a team of software engi- 
neers write an application based on input from groups of users from different 
departments to produce a definitive, linear workflow. The users, however, cannot 
anticipate the need for various features prior to using the software. Furthermore, 
the conception of the programmers may often differ significantly from that of the 
users. The result often leaves much to be desired. In SAP, BAAN, and other data- 
base systems, exceptions to the workflow must all be programmed. Updates are 
delayed until the next version of the software, at which point the same cycle 
repeats. Meanwhile, users suffer. Furthermore, because different users have differ- 
ent concerns, little consideration is given to the up-stream and down-stream effects 
of different user's actions. There results a ^disconnect" between the behavior of 
the system and day-to-day real-world needs. 

In the present system, navigation of the workflow is soley determined byt 
he access authority of the user. Workflow components are all pre-existing and pre- 
programmed. User inputs to the system, however, do undergo a qualification pro- 
cess. Qualification of user inputs has multiple facets. First each user is accorded 
limited access privileges. An authority check is therefore performed to ensure that 
the user is authorized to make the entry being attempted. Second, the entry is 
checked in accordance with business rules that embody best practice as determined 
from an analysis of expected parameters and how various values of those parame- 
ters affect possible outcomes downstream. Thirdly, entries, even after then are 
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committed to the database, are subjected to intelligent consistency checks in order 
to detect discrepancies and provide feedback to allow for correction. If input qual- 
ification is successful, then succeeding events in the sequential business process 
are triggered. 

Each worker in turn builds upon the information base established by pre- 
ceding workers, and each workers entries are rigorously qualified. For example, 
following sales, process flow may continue to Sales Support, Accounting, Pur- 
chasing, Receiving, Assembly, and Shipping. 

During the process external influences occur. An external influence may be 
a communication from a customer or vendor, for example, to either convey infor- 
mation or to view information stored in the central database. An example of an 
external influence might be a vendor special rebate. Information may be conveyed 
by electronic means (e.g., Internet, intranet, EDI, satellite, remote terminal direct- 
dial), human-mediated telecommunications (e.g., email, phone, fax), or by physi- 
cal means (letter, visit, etc.). 

As compared with the conventional business process of Figure 1, the circu- 
lar automated business process of Figure 2 revolves around a single integrated 
database that accumulates information regarding every important activity of every 
user and defines a non-repetitive process. Furthermore, as compared to the essen- 
tially non-reversible process of Figure 1, the process of Figure 2 is reversible. As 
seen in Figure 2, following Shipping is a Return/RMA (Return Merchandise 
Authorization) activity, or, more generally, a reversal activity. This activity 
enables the forward process to be reversed, or backed out of step-by-step, as part 
of the overall automated business process. 

The cumulative nature of the database of Figure 2 and the sequential nature 
of the business process enables incisive factual analysis in the areas of employee/ 
vendor performance and customer satisfaction, promoting fairness and personal 
responsibility. Whereas a human supervisor may effectively supervise only a lim- 
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ited number of employees, the database-implemented business methodology of 
Figure 2 provides for each employee what may be regarded as a 'Virtual mentor:"" 
the user is guided during use of the system to prevent common mistakes (in fact, 
all mistakes made, collectively by the all of the user's predecessors functioning in 
the same assignment), and the user's performance is continuously tracked and 
made accessible. Strengths and weaknesses in the employees performance may 
recommend certain changes in assignments — which changes may be made rela- 
tively easily by the employee because of the intuitiveness and intelligence of the 
system. An important aspect of virtual mentoring is an "open-book" information 
access policy: users, although they may limited access to input information, typi- 
cally have few if any limits on access to information. The virtual mentoring pro- 
cess, described in greater detail hereinafter, promises to make the virtual office and 
telecommuting, with all its attendant advantages, a practical reality for a much 
wider segment of the workforce. 

Referring now to Figure 3, a block diagram is shown of a computing envi- 
ronment in which the present invention may be used. A Web-enabled, client/server 
relational database management system (DBMS) is provided storing a database 
including files belonging to different business domains, e.g. a products domain, a 
payments domain, a financial performance domain and a personnel domain. (The 
term "product" is used generically herein to refer to items sold and may be tangible 
goods, financial products, subscriptions — anything that may be bought and sold in 
a discrete transaction.) Also provided are code modules pertaining to each of the 
different domains. Customers and vendors may obtain access to the database 
through the Internet or the like. The physical location of the database therefore 
becomes irrelevant — the database can be everywhere in the world, either through 
wired communications or wireless communications. A firewall (or other security 
scheme, such as encryption, implemented in either hardware or software) may be 
provided between the Internet and the Web interface of the DBMS. Internal clients 
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may be connected to the DBMS through a local area network (LAN) or through an 
intranet, using the Web interface. 

Web User Interface 

The Web interface to the database, particularly as seen by the customer, 
will presently be described in greater detail. 

Referring now to Figure 4, within a principal navigation path a Web user is 
presented with buttons representing various options. In an exemplary embodiment, 
these options relate to, respectively, products, returns/repair, tracking, reports, 
accounting and log off. Two further options are also presented, PID maintenance 
and APL maintenance, the functions of which will be made clear hereafter. 

In the example of Figure 4, the Products button is assumed to have been 
selected, resulting in the display of various search options. In the illustrated 
embodiment, Options 1-4 draw from an electronic products catalog directly. A 
product listing may be obtained by product category, all manufacturers (Option 1) 
or a single manufacturer (Option 2), or by manufacturer, description or part num- 
ber (Options 3 and 4). Options 5-8 do not draw from the electronics products cata- 
log directly but instead allow ordering to be performed without interacting directly 
with an electronic products catalog as described hereafter. 

Selecting Option 1 causes a screen such as that of Figure 5 to be displayed, 
in which various product categories are displayed next to corresponding buttons. 
When the "Accessories & Supplies 1 ' button is selected, a screen such as that of Fig- 
ure 6 is displayed, in which various sub-categories of products are displayed next 
to corresponding buttons. This division and sub-division may have any number of 
levels. In the illustrated embodiment, selection of the "Cables & Connectors" but- 
ton causes a screen such as that of Figure 7 to be displayed, showing still a further 
level of sub-division. When the "Printer" button is selected, a screen such as that 
of Figure 8 is displayed, showing printer cables from the electronic product cata- 
log. The user may check items of interest and click on "Show Selected Items," 
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whereupon only the checked items are displayed. The user may search within the 
selection, reset (causing all of the items to again be displayed) or initiate a new 
search by clicking on corresponding buttons at the bottom of the page. For exam- 
ple, if the user checks the first item and clicks "Show Selected Items," a "shopping 
basket" screen such as that of Figure 9 is displayed. The user may return to the pre- 
vious products list, search for more items, create a quote with the displayed items 
by entering a quantity for each itsm, or empty the shopping basket. 

Selecting Option 2 from the product search page (Figure 4) causes a screen 
such as that of Figure 10 to be displayed. The user inputs a manufacturer's name, 
or clicks on a letter of the alphabet to choose from a list of manufacturers whose 
names begin with that letter. 

Selecting Option 3 from the product search page (Figure 4) causes a screen 
such as that of Figure 1 1 to be displayed. The user inputs one or more of the fol- 
lowing items of information: manufacturer, item description and manufacturer part 
number. Multiple part numbers may be entered and search simultaneously by 
clicking the "Search multiple products" button. 

Selecting Option 4 from the product search page (Figure 4) causes a screen 
substantially similar to that of Figure 10 to be displayed. 

Selecting Option 5 from the product search page (Figure 4) causes a screen 
such as that of Figure 12 to be displayed. This screen is similar to that of Figure 1 1. 
However, instead of merely searching the electronic catalog, the search identifies 
products that meet the criteria specified and that have previously been purchased 
on the user's account ("core products"). The search may be date limited. Alterna- 
tively, the user may choose to display all core products by clicking the correspond- 
ing button. Figure 13, for example, shows a list of core products resulting from the 
search criterion "Compaq." 

Selecting Option 6 from the product search page (Figure 4) causes a screen 
such as that of Figure 14 to be displayed. Rather than purchase products item by 
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item, the present system allows the user to store groups of items that work together 
as pre-configured products, each identified by a user-assigned Product group ID * 
(PID). The user may search for a specific PID or multiple specific PIDs, or the user 
may show all PIDs. An example of a screen display that results when the user 
clicks "Show all PIDs" is shown in Figure 15. PEDs may be regarded as a ''favorite 
quotes" list that may be repeated reused by the user. An example of a PID is shown 
in Figure 16. 

Selecting Option 7 from the product search page (Figure 4) causes a screen 
such as that of Figure 17 to be displayed. In addition to PIDs, the present system 
allows Approved Product Lists (APLs) to be stored, including both a company 
APL and a personal APL. The user may search an APL or show an APL in its 
entirety. 

Selecting Option 8 from the product search page (Figure 4) causes a screen 
such as that of Figure 18 to be displayed. This option allows previous quotes to be 
found and displayed. The user may specify a particular quote by quote number or 
may display the quotes for the current day or the current week. The quote or quotes 
that are found are displayed within a screen display such as that of Figure 19. 
Selecting a quote and clicking "Show selected Quote" causes a screen such as that 
of Figure 20 to be displayed. Various actions may be taken with respect to the 
quote including: add/change/remove products; arrange the order of quote items; 
save the quote for future reference; place an order based on the quote; and dupli- 
cate the quote into a new quote. The user may also return to the last search results 
of the Products List. 

PEDs and APLs may be maintained on-line by the user. Clicking on the PID 
Maintenance button within the screen of Figure 4 causes a screen such as that of 
Figure 21 to be displayed. The user may create a new PID or review existing PIDs. 
For example, clicking on the "Show PIDs currently Active * causes a screen such 
as that of Figure 22 to be displayed. The user may click on a PID number to view 
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the PID in detail. 

Clicking on the APL Maintenance button within the screen of Figure 4 
causes a screen such as that of Figure 23 to be displayed. The user then chooses 
between company APL and personal APL. Clicking on "Company APL," for 
example, causes a screen such as that of Figure 24 to be displayed. The user may 
add or delete an item to or from the APL by manufacturer part number or take any 
of various action with respect to the APL, including; search for products to add to 
the APL; delete items from the APL; end APL maintenance; and sort APL items 
by part number, manufacturer, price or description. 

Clicking on the Returns/Repair button within the screen of Figure 4 causes 
a screen such as that of Figure 25 to be displayed. This screen allows a user to 
identify, in any of various ways, a product to be returned or repaired. For example, 
the product may be identified specifically by serial number, asset tag number, or 
the order to which the product belongs can be identified by customer purchase 
order number, customer invoice number, customer Purchase Requisition Number 
(PRN), or customer Request For Quote (RFQ) number. Clicking on the "More 
Search Options" button causes a screen such as that of Figure 26 to be displayed. 
From this screen, the user can search for a product to be returned by manufacturer 
name, part number and/or purchase date. The user may also look up Return Mer- 
chandise Authorization (RMA) records by date. Figure 27, for example, shows 
RMAs created between 6/2/98 and 7/1/98. Clicking on the RMA number causes 
the corresponding RMA record to be displayed as shown, for example, in Figure 
28. 

Clicking on the Tracking button within the screen of Figure 4 causes a 
screen such as that of Figure 29 to be displayed. The user selects the type of track- 
ing information desired: sale order status, return product and service part status, 
product purchase history, or return and service history. If other status information 
is desired, the user may describe the desired information and submit a an email 
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request. In essence, the present system allows remote users, including customers, 
vendors, manufacturers, etc., to view relevant status information pertaining to 
most or all of the product life cycle stages: purchasing, receiving, shipping, instal- 
lation/assembly, billing, return/service, etc. 

Clicking on "Sales Order Status" (Figure 29) causes a screen such as that 
of Figure 30 to be displayed. A sales order ma- je identified by customer purchase 
order number, customer invoice number, customer Purchase Requisition Number 
(PRN), or customer Request For Quote (RFQ) number or by identifying an item 
belonging to the order, by serial number or asset tag number. If the user does not 
have any of this information, the user may search for sales orders by manufacturer, 
part number, and/or date range. Figure 3 1, for example, shows the result of search- 
ing for sales orders by manufacturer (Compaq). 

Clicking on "Return Product & Service Part Status" (Figure 29) causes a 
screen such as that of Figure 32 to be displayed. RMAs may be identified by RMA 
number, temporary case number, quote number, or by any of the various pieces of 
information referred to in previously (PO number, etc.). Figure 33, for example, 
shows RMAs identified by PO number. The user checks one or more RMAs of 
interest and then selects an action to take, e.g., "Get Freight Carrier & Tracking #" 
or "Ship to Address." Selecting "Get Freight Carrier & Tracking #" causes a 
screen such as that of Figure 34 to be displayed. 

By clicking on "Product Purchase History" (Figure 29), the user may dis- 
play by date range items previously purchased. Figure 35, for example, displays 
items purchased from Oct. 4, 1998 to Oct 5, 1998. Similarly, clicking on "Product 
Return History" causes a screen such as that of Figure 36 to be displayed. Figure 
37 displays items returned from Apr. 1, 1998 to May 1, 1998. 

Clicking on the Reports button within the screen of Figure 4 causes a 
screen such as that of Figure 38 to be displayed. The reports may include such 
reports as the following: Back Order Reports, Monthly Sales Reports, Packing 
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Slips, RMA Reports, Shipping Reports, etc. 

Clicking on "Back Order Reports" (Figure 38) causes a screen such as that 
of Figure 39 to be displayed. Some units of an item may have been shipped but not 
all. If so, the 1st Ship and Last Ship fields indicate when the first unit of that item 
was shipped and when the last unit was shipped. 

Clicking on "Monthly Sales Reports" (Figure 38) causes a screen such as 
that of Figure 40 to be displayed. The user selects a date range or a month and 
clicks "Take Action." A display such as that of Figure 41 results, listing each item 
sold on the user's account during the period, including total quantity, total cost, 
average unit cost and number of times ordered. Also displayed is the status of each 
purchase order for the period, the grand total of all purchases for the period, and 
the number of orders. 

Clicking on "Packing Slips" (Figure 38) causes a screen such as that of 
Figure 42 to be displayed. Packing slips may be searched by providing a piece of 
identifying information in similar manner as described previously or may be iden- 
tified by month. Figure 43, for example, shows packing slips for the month of Oct., 
1998. Clicking on the packing slip number causes the packing slip to be displayed, 
as shown in Figure 44. 

Clicking on "RMA Reports" (Figure 38) causes a screen such as that of 
Figure 130 to be displayed. The user is presented with various options, for exam- 
ple, show approved RMAs, show pending RMAs, show all open RMAs, etc. 
Clicking on Option 1 causes a screen such as that of Figure 13 1 to be displayed. By 
clicking on an RMA number, details of the RMA may be displayed. Clicking on 
Option 2 causes a similar screen to be displayed, showing only RMAs that have 
been approved. Clicking on Option 3 causes a screen such that of Figure 132 to be 
displayed, showing all open RMAs. 

Clicking on "Shipping Reports" (Figure 38) causes a screen such as that of 
Figure 133 to be displayed. The user is prompted to specify a date range for gener- 



SUBSTITUTE SHEET (RULE 26) 



WO 99/33016 3Q PCT/US98/27496 

ating a shipping report. Clicking on "Submit" causes a screen such as that of Fig- 
ure 134 to be displayed, summarizing the number of shipping records found. 
Clicking on "Show All Details" causes a screen such as that of Figure 135 to be 
displayed. Items shipped during the specified period are displayed by PO number. 
Clicking on "POD" for a particular item causes Proof of Delivery information for 
that item to be displayed as shown, for example, in Figure 136. In addition, the 
user m?y request email status updates for an order by clicking the corresponding 
link. As the order status changes, the user will then be automatically informed by 
email. 

Clicking on the Accounting button within the screen of Figure 4 causes a 
screen such as that of Figure 137 to be displayed. The user can retrieve particular 
invoices and credit memos by supplying any of various pieces of identifying infor- 
mation, or can retrieve invoices and credit memos by date range. Retrieving by 
date range causes a screen such as that of Figure 138 to be displayed. By clicking 
on the appropriate button, the user can display a selected invoice, purchase order, 
or packing slip. Clicking an invoice button, for example, causes a screen such as 
that of Figure 139 to be displayed. 

The user can also enter a list of invoice numbers to be retrieved. More par- 
ticularly, selecting Option 8 within the screen of Figure 137 causes a screen such 
as that of Figure 140 to be displayed. The user can then enter as many invoice 
numbers as desired. 

A user may create one or more quotes but not act on the quotes for a con- 
siderable period of time. The quotes serve as an expression of interest on the part 
of the user. As time passes, however, the liklihood of a quote becoming an order 
decreases. In accordance with one aspect of the invention, such quotes are auto- 
matically identified, and communication with the users is undertaken so as to 
increase the liklihood of quotes being converted to orders. The communication 
may be Web-based and may, for example, take the form a promotional offer. 
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As may be appreciated from the foregoing description, the system provides 
for "information-rich" invoice payment status tracking and display. The simple 
knowledge that an invoice is open (has not been paid) is of little value. The more 
pressing question is why a customer invoice should be paid (e.g, has a return ques- 
tion been resolved?) or why vendor invoice has not been paid (e.g., was sales tax 
incorrectly charged?). The present system is designed to track such invoice pay- 
ment status information. Because the database is Web-enabled, the same informa- 
tion may be readily displayed to customers and vendors, avoiding the need for 
telephone calls, "telephone tag," etc. 

The present Web user interface is designed to accomodate a wide range of 
users, ranging from unsophisticated to sophisticated. To accomodate the unsophis- 
ticated user, any of various bits or pieces of information may be used to retrieve a 
record, for example the approximate purchase date. To accomodate the sophisti- 
cated user, multiple identifiers may be entered at a time in order to retrieve multi- 
ple records at a time, e.g., multiple part numbers, invoice numbers, RMA numbers 
(Return Merchandise Authorization numbers, described more fully hereafter), etc. 
This feature allows a user to quickly access a collection of desired information 
quickly with a single click. This feature is especially powerful in connection with 
RMAs. Instead of selecting items one at a time in order to create return requests, a 
user may enter several or many identifiers of a particular type (e.g., P.O. numbers, 
invoice numbers, asset tag numbers, etc.) and create a corresponding number of 
return requests. 

Preferably, this same multiple-entry feature is provided in an internal client 
user interface in addition to the Web user interface. 

Web Security 

Doing business electronically poses various security risks. In the case of 
consumer-oriented Web commerce, much attention has been focused on secure 
transmission of credit card numbers and various security mechanism have been 



SUBSTITUTE SHEET (RULE 26) 



WO 99/33016 PCT/US98/27496 

32 

made available. In the case of business-to-business Web commerce of the type 
described, payment is usually not by credit card except for very small transactions. 
Instead, security risks involve potential abuse of the system by external parties or 
even internal parties. The present invention implements various security mecha- 
nisms to eliminate or minimize the potential for such abuse. Fundamentally, the 
security mechanisms are based on concepts of authority and lineage. A simple 
example is that the ship-to address for an order cannot be changed on-line. This 
prevents someone from ordering products and having them sent to their home or 
elsewhere. 

Lineage relates authority to organizational hierarchy. The organizational 
hierarchy of Web users for a particular customer may be represented in tree fash- 
ion. A user at the leaf level may be given authority to get quotes but not to place 
orders. A user at a next-higher level may be given authority to view the quotes of 
users within a limited sub-tree and may be given limited authority to place orders. 
A user at the root of the tree may be given unlimited authority, from the standpoint 
of the customer, to view quotes of any user and place orders in any amount. 

Referring generally to Figure 46, in the case of a typical company, various 
end users will be given different levels of authority, e.g., to create quotes but not 
purchase, to track orders, to perform returns, to view order information via the 
Web, or, in the most limited case, to have no access to Web purchasing informa- 
tion. To initiate the purchase process, an end user makes a quote request to his or 
her supervisor, who must approve the request. The request may require multiple 
further approvals, for example of an MIS department, an accounting department, a 
material management department, etc. In a typical scenario, the material manage- 
ment department will forward an approved request to a purchasing department. 
Authorized persons within the purchasing department may then send an order via 
the Web. In every instance, when Web access is attempted (and in fact every time 
a TCP packet is received), a user's authority is checked and that user's interaction 
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via the Web is limited to the scope of that authority. 

External Web authority information is stored for each customer in a cus- 
tomer file. An example of a customer record is shown in Figure 47. From the cus- 
tomer file, a company price list record such as that of Figure 48 may be displayed. 
For each customer, a price basis may be agreed upon for items that the customer 
buys regularly. External Web authority information is stored as part of the cus- 
tomer price list. 

The manner in which a external Web user's authority is specified is illus- 
trated in a series of figures beginning with Figure 49. First, the user's name is 
entered, first name (Figure 49) then last name (Figure 50). An employee number 
may then be entered (Figure 51), absent which an arbitrary employee number is 
generated automatically. A dialog then asks whether the user is authorized to make 
Web purchases (Figure 52). If the user is authorized to make Web purchases, then 
a further dialog calls for a purchase limit, if any, to be specified (Figure 53). A 
confirmation dialog is then displayed (Figure 54). The customer price list record 
following addition of the Web user with specified authority is shown in Figure 55. 

The specific limits placed on a user's purchase authority may vary. Other 
examples of limits that may be desired by some companies are a limit on the num- 
ber of purchase orders per day, a limit on the total amount of purchase orders per 
day, a time-of-day limitation as to when orders may be placed, etc. Various other 
security parameters may be added. Such limits may be set and changed remotely 
via the Web and given immediate effect within the system. 

Limits are also placed on internal users access to security parameters so as 
to provide customer assurance that there exists no potential for internal abuse of 
the system (e.g, authorizing a crony to make illicit purchases on a customer 
account). A user may have authority to use (view) but not approve changes to cer- 
tain security parameters, and may have authority to use and approve changes to 
other security parameters. In an exemplary embodiment, the authority of various 
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users is set as illustrated in Figure 45. 

Catalog Management 

In the case of a company based on the conventional model of real inven- 
tory, Web catalog management is relatively straightforward. In the case of a com- 
pany based on the model of virtual inventory, "the world is your warehouse." 
Intelligent catalog management is therefore of vital importance. Intelligent catalog 
management, in an exemplary embodiment, is based on a concept of "baseline." A 
baseline is a collection of products that functions as a standard of comparison. In 
an exemplary embodiment, there is both a vendor baseline and a customer base- 
line. Using the baseline concept, a product list without duplicates may be dis- 
played. Furthermore, there may be displayed to the customer only products that 
there is some reasonable likelihood of the customer buying. 

On the vendor side, one vendor is selected to serve as the baseline vendor. 
The baseline vendor will typically be a vendor found to have the most comprehen- 
sive inventory, the most useful categorization scheme, etc., and may be varied as 
often as desired. To create an update baseline, product listings of vendors are com- 
pared with the current baseline. If a product is already part of the baseline, as 
determined by manufacturer part number, then the product is grouped under the 
same baseline listing. For example, the same computer may be available through 
multiple different vendors. Rather than creating multiple product listings for the 
same product, these multiple product listing are consolidated under a single base- 
line product listing. If a product is not in the baseline, it may be added to a ^supple- 
mental baseline." If the baseline vendor does not carry a particular product but one 
or more alternate vendors carry the product, then the product will be listed in the 
supplemental baseline, again without duplicates. 

After an updated baseline has been compiled, it is compared with the previ- 
ous baseline. A product listing may be found: 1) in the old baseline only; 2) in the 
new baseline only; or 3) in both. Product listings in categories 1 and 2 are flagged 
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as discontinued products and new products, respectively. 

During the foregoing process, product cost and customer pricing informal 
tion is updated. Also updated are URLs to vendor and manufacturer Web sites. 
These URLs may be used to refer Web users to these sites for product information. 
Product list updating may occur continuously or at regular intervals using "pull" 
technology, "push" technology, some combination of the two, or some other infor- 
mation retrieval technology or combination of technologies. 

On the customer side, a customer baseline is formed by combining: 1) cus- 
tomer APLs (Approved Product Lists) for all customers or some subset of custom- 
ers; and 2) historical purchase information, taking into account such factors as 
purchase date, volume, etc. There results a non-duplicative list of products custom- 
ers have bought or are presently approved to buy. Products in the vendor baseline 
may be flagged as belonging or not belonging to the customer baseline. 

As a result of the baseline concept and the power of the DBMS, great flex- 
ibility is provided in the manner in which products may be displayed. A user may 
search the product file and request to see new products, discontinued products, 
vendor baseline products, without duplicates, vendor baseline products expanded 
to show duplicates, customer baseline products, customer-specific APL products, 
etc. In this manner, the seeming chaos that would otherwise result from the "infin- 
itude" of products embraced by the notion of virtual inventory is tamed and made 
manageable. 

Much of the difficulty of successfully implementing a cohesive business- 
to-business Web commerce solution has resulted from different aspects of a com- 
pany's business being automated on different computing platforms. As illustrated 
in Figure 56, for example, a product catalog may be implemented on one platform, 
shipping implemented on another platform, accounting implemented on still 
another platform, etc. To interface all of these different functions to the Web 
requires multiple interfaces. 
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By using a single Web-enabled database and providing for all necessary 
functions within a single database schema, the present Web commerce solution 
avoids the daunting complexity characteristic of the prior art. Referring to Figure 
57, a single universal interface may be used to place the entire contents of the data- 
base, or as much of those contents as desired, on the Web. 

Database Schema 

An important feature of the present system is that a single database, 
described by a single database schema, is used to automate an overall business pro- 
cess, end-to-end. To do so, the schema must, understandably, be quite complex. A 
general outline of the schema is shown in Figure 58. The complete schema, or 
structure diagram, is set forth as Appendix A. 

Referring to Figure 58, the manner in which various automation processes 
relate on an inter-domain basis may be appreciated. The products domain is repre- 
sented in approximately the upper third of Figure 58 and includes sales functions 
(5801) and shipping/receiving functions (5803). Purchasing and installation func- 
tions, now shown in Figure 58, are shown in the microfiche appendix. The pay- 
ments domain is represented in approximately the middle third of Figure 58 and 
includes AP functions (5805), AR functions (5807) and return functions (5809). 
The financial performance domain is represented in approximately the lower third 
of Figure 58 and has financial information automatically posted to it from the pay- 
ments domain, as described more fully hereinafter. The personnel domain is not 
shown in Figure 58 but draws upon information from the other domains in a man- 
ner described more fully hereinafter. 

In an exemplary embodiment, the relational database management system 
provides both a "Quick Switch" option whereby any base table may be viewed or a 
"Related Switch" option (described in greater detail hereinafter) whereby a base 
table may be selected from which is then displayed a row related to a selected row 
in a current table. Various user options may be provided programmatically. Table 
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1 is a list of most of the base tables and corresponding options in an exemplary 
embodiment of the invention. 

Table 1 



Base Table 


(Options) 






A 1 1 r\r*cil"£»H Ttirl pv 




APRegisters 




ARRegisters 




Chart of Accnts 




Checking_Acts 




Ch Statements 




Claims 




Commission Reg 


Quick invoice lookup 
Quick credit lookup 

Get register 

Get not approved 

Get approved but not paid 

Approve 
Disapprove 

Change payment date 

Pay 
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Table 1 



Base Table 


(Options) 


Commissions 


Quick lookup by period 




Quick transaction lookup 




Quick PO lookup 




Quick MWb lookup 




Quick invoice lookup 




Quick credit memo lookup 




Get not approved 




Approve 




Get approved 




Schedule payment 




Notes 




T T 1 J 

Hold 




Get hold 




Reset back 1 




Check commissions 




Recalculate commissions 




Change commission Email 


Contacts File 




CustCredMemos 


Quick memo lookup 




Credits not taken 




Credits taken 




Credits on hold 




Internal credits not taken 




Internal credits taken 




Hold credit memo 




Internal notes 




Customer notes 




Internal status change 
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Base Table 


(Options) 


Customers 


Add employee purchase record 




Approve customer 




Find employee 




List employees 


CustPayments 


Get not approved 




Get not posted 




Approve 




rOSl 


uust invoices 


Quick invoice lookup 




Cust invoice summary 




Print selection 




Comm report 




Get AR report selection 




Get not issued 




Get not paid 




Get no charge 




Get pre-paid 




Close — no charge 




Split invoice 




Join 2 invoices 




Issue invoices 




Check for not issued invoices 


Defaults 




DropShipments 




FAX Templates 




Item Details 
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Table 1 



Base Table 


(Options) 


Items Sold 


Quick MWS# lookup 
Add MWS to fast order 

Open order reports 
Expedite/availability 

Customer notes 
CSR notes 

Status (restricted) 

Expand to all items sold 
Remove shipped 
Check selection again 
Update MWSs 

Clear updates 

Tech expedite 
Clear tech expedite 

Get in house not rcvd 
Receive in house 

Get installation not rcvd 

Receive installation i 


MWSLog 




OverUnderPay 


Get not reconciled j 
Get not cleared ! 
Get open 
Close 


Packing Slips 




Partners 


Find by expense account 

V Pfinnr nrinrit\/ mamtpnanrp 

V CalUwi Ui 1U1 ILy llldlllLC'iiaHl/C 


Personnel 




PID ItemsSold 




PIDs 




Products 
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Table 1 



Base Table 


( Ontions^ 


Purchase Stats 




Purchasing 




Quote Detail 




Rcvd Boxes 




Receiving 


Receive 
installation 
Update MWSs 

Double, wrong, defective, or no MWS 
Fill allocation 
Freight check 

Recover receiving register 


Report 




RMA 


Quick RMA lookup 
Quick case lookup 
Quick PO/P1D/PRN/RFQ 
Get Web RMAs 

Update RMAs 

Expected cred summary 

Edit fax cover sheet notes 
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Table 1 



Base Table 


(Options) 


Sales Records 


Quick MWS# lookup 




Quick quote# lookup 




Quick PO/RFQ/PID/PRN LU/conf. 




PurchChecks 




T Inflate MWSs 




Expedite/availability/purch 








Not Urgent 




n Ck 1 1 \/ Pfi pntifirni/itinn 
iVdiiy rw uvji ii ii ill all uii 




Get quotes 




Print quote confirmation 




Quotes requiring REVIEW 




v^dncci ivc v lc w 




Get purchasing records 




Print purchase summary 




Clear updates 




Lock ; 




Unlock ; 




Get unlocked 




Change TPO to real PO 




Get temporary POs 




Get Web quotes 


Sales_Reps 




Sales_Support 

1 




Sales_Taxes 


Recalc selection 




Add sales tax 
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Table 1 



Base Table 


(Options) 


Shipping 


Quick lookup by period 




Quick lookup by pickup number 




_ Following works in selection 




Get not reconciled open 




Get not reconciled closed 




Opt reconrilpd nnpn 




Get reconciled closed 




Tnstal lation 




Update MWSs 




Freight check 




Reconcile freight 




ivccovci register 




|\/l£ a T*0'f i T*P*fT1 Ctf^VC 
1V1C1 ICt^iisLCI^ 


TaxRegister 


Due dates 




Update user selection 




Print user selection 




Sets window 


Tax_Tables 


i 




i 
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Table 1 



Base Table 


(Options) 


Ven Pmnt Regs 


Quick invoice lookup 




Quick credit lookup 




Get register 




Get not approved 




Get approved I at not paid 




Approve 




Disapprove 




Change navment date 

1 




1 

Pay 




1 

Get regs with credit balances 




Vendors with credit balances 




Close register 




Open register 


VenCollection 


Quick memo lookup 




Quick invoice lookup 




Quick payment register lookup 




Get not used 




Get excess/not distributed 




Get distributions 




Get expected memos 




Reconcile expected memo j 




Get not pre-approved ; 




Pre-approve 




Get pre-approved i 




Approve \ 

I 




Get approved 




Schedule 




Reset status back 1 




Cancel credit memo 


VenMultiCred 


... . -. . 
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Table 1 



Base Table 


(Options) 


VenRecExpCred 
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1— < o C* I r* r\ 1 

DaSc 1 aDie 


(Options) 


Ven^Invoices 


Quick invoice lookup 




Quick voucher lookup 




Quick check lookup 




Search selection by date 




Verify selection 




Daily verification 




Get all not paid 




Get not reconciled 




Get reconciled 




Reconcile with credit 




Pre-approve 




Get pre-approved 




Remove pre-approved 




APPROVE 




Get approved 




Schedule payments 




Schedule pre-paid payments 




Close selection 




HOLD selection 




Get hold 




Reset status back 1 




Edit terms/payment/vouchers 




Integrity check 




Temporary notes 




Update invoice 




Mark ready for review 




Get ready to review 




Mark reviewed 




Get reviewed 
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Various screen displays showing the options pop-up menu for that screen 
display are shown in Figure 124 through Figure 128. 

Business Process — Overview 

An overview of the present automated business process is shown in Figure 

59. In an illustrated embodiment, the automated business process has nine entry 
points, designated E1-E9, at which users enter information into the system. Inter- 
action with the system is carefully controlled and user inputs carefully qualif ed to 
ensure, to the greatest degree possible, error-free operation. 

The business process is customer-driven. The first entry point El in the 
business process is Sales/RMAs. In response to a customer request, a user having 
responsibility for El enters information about the customer request into the data- 
base. If the request regards sales, the information is checked and converted to a 
Master Worksheet (MWS). At an entry point E2, the responsible user groups 
JVfVVSs for purchasing and places orders. Information is assembled for later use in 
receiving (E3), installation (E4), and shipping (E5). Respective users at these entry 
points make entries into the database which as confirmed against the assembled 
Purchasing/Shipping/Receiving/Installation (PRIS) information to verify correct- 
ness. 

Unlike prior art systems, the present system provides the option of carrying 
inventory or operating under the concept of virtual inventory. In accordance with 
the concept of virtual inventory, all of the goods available for purchase in all of the 
warehouses throughout the world are regarded as available inventory. Because the 
Web allows business to take place at light speed, the difference between physical 
inventory and no physical inventory can be merely the click of a button on a com- 
puter screen. As goods are received and shipped, these events are tracked by a vir- 
tual inventory process in which all items are presold. In one aspect of the 
invention, virtual inventory is defined as each vendor order item being related to at 
least one item sold record created in response to receiving user demand informa- 
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tion directly from a user; i.e., the system is "demand driven." 

Virtual inventory may be more fully understood in relation to the data pro- 
cessing concept of pipelining. Some delay occurs as the data pipeline is initially 
filled. Thereafter, results are produced at every cycle. The initial delay is the time 
required to perform a data operation on the data inputs. Similarly in the case of 
goods. An initial inventory of goods may be required to satisfy demand during a 
time period from when a demand is received until that demand can be filled — i.e., 
the manufacturing cycle. Thereafter, supply and demand should be exactly bal- 
anced. As demand increases and decreases, the rate of manufacture is varied 
accordingly such that supply and demand remain exactly balanced. In the case of a 
reseller, the manufacturing cycle is zero. The requirements for real inventory are 
therefore zero, enabling pure virtual inventory. In other businesses with non-zero 
manufacturing cycles (from days to weeks, months or years), the foregoing con- 
cept of virtual inventory may still be applied such that, in the "steady-state" condi- 
tion, supply and demand remain exactly balanced. 

Where physical inventory is required or desirable, it may be treated simply 
as an internal demand as opposed to a customer demand. In both cases, the demand 
is represented by an MWS. In the case of internal demand, however, the customer 
is the business itself. 

Referring still to Figure 59, entry points E6 and E7 relates to customer and 
vendor payments, respectively. Assembled information is input to A/P and A/R 
modules. Customer payments are received and entered in conjunction with the A/P 
module. Vendor payments are made in conjunction with the A/R module. 

A general ledger (GL) module tracks transactions and their financial impli- 
cations in real time. It therefore receives information from the A/P, A/R and virtual 
inventory modules as well and entry points E6 and E7. Bank statement information 
is also input to the general ledger module at entry point E8. 

The customer request, instead of being for sales, may be an RMA request. 
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Information is then input from El to an RMA module. A reverse process in then 
executed, begun by an RMA number being communicated to the customer. In the 
typical case, the customer then returns merchandise authorized for return. The 
returned merchandise is received (entry point E3) in conjunction with the RMA 
module and receiving information portion of the assembled information. Tne 
RMA module communicates with the GL module so that appropriate accounting 
entries may be made. 

The effect of the overall business process is two-fold. First, a response to 
the customer's input is produced and communicated back to the customer. Second, 
during the course of the business transaction, a wealth of historical data are accu- 
mulated that may then be subjected to factual analysis for purposes of ensuring 
customer satisfaction, evaluating employee performance, and evaluating vendor 
performance. 

In the following description, the course of an order will be described within 
each of the domains identified in Figure 3, as follows: in the product domain, from 
quote to shipment, as well as return (although rather atypical, returns are neverthe- 
less a common occurrence); in the payments domain, from invoice to payment 
(both customer and vendor); in the financial performance domain, from cashflow 
to financial statements; and finally, in the factual performance domain, from 
parameters such as time, quantity and dollar volume to individual and group 
employee performance. 

Sales 

As may be appreciated from the foregoing description, an order may be 
preceded by a quote. Quotes may be requested and orders may be placed in writing 
(e.g., by fax), verbally (e.g., by phone), or electronically via the Web. More gener- 
ally, order information may be conveyed by electronic means (e.g., Internet, intra- 
net, EDI, satellite, remote terminal direct-dial), human-mediated 
telecommunications (e.g., email, phone, fax), or by physical means (letter, visit, 



SUBSTITUTE SHEET (RULE 26) 



WO 99/33016 PCT/US98/27496 

50 

etc.). Regardless of the origin of the quote or order, the quote or order becomes a 
sales record. 

A screen display that may be used to view sales records is shown in Figure 
60. Quotes are each assigned a Quote number having a iC Q" prefix. Orders are 
tracked via records referred to as "Master Work Sheets" (MWS). A Master Work- 
sheet contains all of the vital information related to an order. As seen in Figure 60, 
orders are each assigned a MWS number having a MWS prefix. The screen display 
of Figure 60 includes a status column in which the status of each quote and order is 
indicated, e.g., WebSubmit, WebQuote, Purchasing, etc. The status of each record 
can therefore be readily ascertained and tracked. 

Referring to Figure 61, the input layout of a quote is shown. During record 
input the system prompts the user at ever/ opportunity. For example, when the 
cursor is placed within the customer field, a list of previous customers is displayed. 
Assuming the customer is a repeat customer, the user can select the customer from 
the list. Various fields are then completed from information previously stored for 
that customer. 

To add an item to a quote, the user clicks the icon, followed by the "Go 
Prod" button. The Products file is then displayed, as shown in Figure 62. The Prod- 
ucts file may contain hundred of thousands or even millions of product records of 
products from different vendors. When the user selects a product, the all of the rel- 
evant information for that product is transferred to the quote. To facilitate selec- 
tion, the product file may be searched in various ways, e.g. by vendor, product 
category, etc. By searching the products file by manufacturer part number, the ven- 
dor offering the best price for a particular product may be identified. 

When all items have been added, the user is asked to specify partial ship- 
ment status. The partial shipment status specifies what items, if any, can be 
shipped separately and what items, if any, are required to be shipped together. The 
user is further prompted to enter installation information and to ensure that all 
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required cables, brackets, etc. have been ordered. In the case of computer equip- 
ment, for example, installation may involve installing a card or installing memory 
within a computer, loading software, etc. If installation is specified, installation 
charges are automatically added to the quote. 

During the foregoing process, the user may enter notes within a screen 
6101 . This screen is displayed whenever the quote or MWS is displayed. If a quote 
is created on the Web, a separata notes screen is provided for customer notes. A 
corresponding notes screen for internal use only is provided for all quotes. 

When the quote is satisfactory, the user may then save the quote by press- 
ing the post to purchasing button. 

To ensure that a quote is correct, one or more additional review stages may 
be required before the quote is converted to an MWS for purchasing. For example, 
the quote may be reviewed by "inside sales" to make sure that any compatibility 
requirements have been met and that, from a technical viewpoint, there are no 
errors in the quote. In a further review stage, the quote may be compared to a paper 
purchase order, if one exists, to make sure there are no discrepancies. When the 
quote has passed whatever level of review is required, it is then marked reviewed 
and converted to an MWS. The format of an MWS is shown in Figure 63. 

Note that, during the foregoing process, different people may have differ- 
ent limited privileges. Also, throughout the foregoing process and throughout the 
system generally, at each information entry point the user's input is checked for 
accuracy in order to prevent common mistakes from occurring. 

PRIS (Purchasing, Receiving, Installation, Shipping) 

Purchasing, receiving, installation and shipping functions are closely inter- 
related. For this reason, preferably the output display/user interface presented dur- 
ing these different processes preserve a common look and feel. 

Purchasing may be based on a real inventory model, a virtual inventory 
model, or a combination of the two. In the case of the virtual inventory model, 
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automating purchasing functions in such as manner as to 1) scrupulously avoid 
physical inventory; and 2) achieve business scalability, becomes a challenge. The 
following description assumes that purchasing is based at least in part on a virtual 
inventory model. 

A simplistic approach to purchasing is to treat each customer purchase 
order separately. Under this approach, however, the amount of work involved in 
purchasing is proportional to the number of customer purchase orders; business 
cannot achieve 100, 200 or 1000% growth in a short period of time without caus- 
ing severe growing pains. 

Instead, the purchasing module of the present system is designed for busi- 
ness scalability and maximum automation, allowing for dramatic growth without a 
dramatic increase in human effort v.nd with little or no pain. Scalability is achieved 
by "commingling^ customer orders in such as way that what appears to an outside 
vendor as a single large order is tracked within the system as a multitude of smaller 
orders. 

Referring to Figure 64, purchase order sales actions result in MWS records, 
each MWS record including all of the relevant information required for purchas- 
ing. In an exemplary embodiment this information includes internal MWS num- 
ber, customer P.O. number, sales cost, sales price, vendor, part number, 
manufacturer, manufacturer part number, installation grouping (within a particular 
MWS), shipping instructions, and stock/inventory status. Each MWS is assigned a 
unique MWS number which is used throughout the life of a transaction to differen- 
tiate distinct purchase orders. Any unique identifier may server the same purpose, 
including, for example, a material code number, a purchase requisition number, 
etc. 

The design of a purchasing output display/user interface greatly simplifies 
the purchasing process. For each item to be purchased, a record is displayed 
including each of the foregoing pieces of information. Preferably, all of the head- 
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ing allow for sorting on that heading. Furthermore, all items are selectable and 
may be expanded (by doubling clicking) into item details. 

The user interface allows a variety of actions to be performed, including 
grouping items within the display, removing items from the display, cancelling or 
changing various aspects of an order, holding an item or splitting an item (e.g., in 
order to hold less than all of the items details belonging to an item), etc. In an 
exemplary embodiment, items may I e grouped by stock status (B/O, short stock), 
by shipping instructions (partial shipment OK, no partial shipment), by vendor, by 
manufacturer, by MWSs including addendums, etc. Groups of items may be 
removed from the display, including any of the aforementioned grouping and 
install groups. An item sold (one or multiple physical items) may be removed or an 
item detail (a single physical item) may be removed. Cancellations and changes 
may be made to an item sold, an MWS, shipping method, and freight charges. 

In accordance with the virtual inventory concept, items within a group (an 
installation group or a ship group, for example) are acted upon as a group. For 
example, if one of the items is removed from the purchasing screen (purchase of 
the item is delayed), all items in the group are removed from the display. Undes- 
ired inventory is therefore avoided. Otherwise, an item might be ordered and 
received only to find that it must be installed with or ship with an item that is back 
ordered. Valuable cash is then tied up in inventory waiting for the back-ordered 
item. The present system avoids such unwanted inventory. 

In a typical scenario, a purchaser's work might proceed in the following 
manner. 

1 . Get all unfinished and new work (all items having no order date). 

2. Select a subset of items to work and remove all other items from the 
output display. 

3. Get all back ordered items and purchase them first. Eliminate related 
"no partial" items from the output display until the corresponding back- 
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ordered item has been received. 

4. Group items from different orders and possibly change vendor on some 
items to obtain quantity discounts, if possible. 

5. Place order and repeat. 

In a preferred embodiment, at least the latter two steps are performed via 
the Web or with information obtained via the vVeb. Orders may either be placed 
directly or posted for bid by interested vendors. Furthermore, in accoi dance with 
supply-chain management functions described more fully hereafter, a single pur- 
chase may be "broadcast 1 ' via the Web to all relevant vendors and manfacturers 
within a supply chain for that product. 

Various user interface buttons relate to the actual placing of a purchase 
order. In a telephonic transaction, purchase cost (Pcost) on an item might be nego- 
tiated downward below the sales cost (Scost). By selecting an item and clicking on 
the button, the purchase cost may be input in the course of placing the order. A 
sales confirmation number may also be input by clicking on the corresponding but- 
ton. An automatically generated PO number may be assigned by clicking on but- 
ton. By clicking on the button, the output display is refreshed to remove from the 
display items that have been ordered. Simultaneously, the system marks the 
ordered items as ready to receiving, thus preparing the items for receiving. 

More preferably, purchase orders, instead of being placed manually, are 
placed electronically by linking to the seller's network of vendors. Automated pur- 
chasing may occur continuously or at regular intervals using "pull" technology, 
"push" technology, some combination of the two, or some other information 
retrieval technology or combination of technologies. 

Business rules guide the user to follow a pre-established routine for easily 
accomplishing complex business tasks including purchasing. Note, however, that 
dynamic workflow allows an experienced user with the requisite access authority 
to override business rules in order to handle new business requirements. This 
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authority is in turn counter-balanced by various consistency checks throughout the 
system that ensure accountability. 

Business rules implemented by the purchasing process include the follow- 
ing: 

1 . Items cannot be ordered before a quote is converted to a MWS. 

2. Duplicate orders are not allowed by item or MWS. 

3. Items can only be ordered from approved vendors. 

4. Purchasing can only be done by authorized personnel. 

5. Purchasing notes can only be viewed by authorized personnel. 

6. Purchase costs can only be viewed by authorized personnel. 
Referring to Figure 65, purchasing information, derived from MWSs, is 

use^. in the receiving process. (An item must have been purchased to be received.) 
Returns (RMA) information, also derived from MWSs, is also used in the receiv- 
ing process. (Return items must be received in order to give credit.) 

When the receiving process is begun, only items sold having an order date 
but no receive date are displayed. Double clicking on a item causes specific receiv- 
ing instructions for that item to be displayed, as described more fully hereinafter. 
The display format is very similar to that of the purchasing process. The possible 
actions that may be initiated, however, are particular to receiving. Those actions 
include 1) input actions; and 2) display actions. 

Information input during receiving includes packing slip number, serial 
number (each physical item, where applicable), carrier, quantity, payment terms, 
number of boxes, condition upon receipt, etc. Batch input for all packing slips and 
items. The system automatically matches input with items that exist in the system 
such that the same item cannot be received twice, the wrong item cannot be 
received, a cancelled order cannot be received, etc. 

Expected to receive will exclude refusal items. For example, a customer 
may change his or her mind after an order has been placed but before the item has 
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been received. In this instance, a refuse instruction may be placed on the item to 
prevent it from being received. 

As in the case of purchasing, in the case of receiving also, great benefit is 
obtained from allowing vendor access via the Web to see what products order from 
that vendor have been received. The vendor then obtains the information it 
requires to be truly responsive to its customer's needs. 

Referring to Figure 66, installation is based on the same type of output dis- 
play. However, only installation groups are shown. Items requiring no installation 
are not displayed. Furthermore, the user has the option to show all items requiring 
installation or to show only items requiring installation that have been received. 
The possible actions that may be initiated include 1) actions used to track installa- 
tion in various different stages of completion; and 2) input actions, namely input of 
serial number and asset tag number. (Asset tag numbers may be affixed by prear- 
rangement with the customer and retained in the system indefinitely to assist the 
customer in accounting for equipment.) 

An installation, once begun, may have several possible outcomes. In the 
typical case, the installation will be completed successfully and the installation 
group may be released for shipment. In other instances, installation may be only 
partially completed — e.g., manufacturer technical support may be required, addi- 
tional parts may be required to complete installation, or additional installation may 
be required for some other reason. In some instances, the appropriate action may 
be disinstallation, for RMA purposes or for some other reason. All of these differ- 
ent stages of completion are tracked within the system. 

Referring to Figure 67, the shipping process, like receiving, uses both pur- 
chase information and RMA information. The output display displays only items 
sold having a received date but no ship date. Double clicking on a item causes spe- 
cific shipping instructions for that item to be displayed, as described more fully 
hereinafter. Input actions that may be initiated include inputting a shipping track- 
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ing number, serial number (if not previously entered), customer specific number or 
asset tag number, claim value, carrier (or will call, which causes a local sales tax 
rate to be applied), payment terms, boxes, etc. Provision is also made to display 
only those items expected to ship, excluding refusal items, hold items and items 
with COD/cash terms. 

Referring to Figure 68, throughout the foregoing processes, and in particu- 
lar receiving, installation and shipping, notes conveying instructions regarding 
specific items may be displayed by double-clicking an item to c^use a item detail 
display to appear. Included within the item detail display are several notes boxes, 
including boxes for unique installation notes, standard default notes from the cus- 
tomer file, unique shipping notes, standard default shipping notes from the vendor 
file (for RMA), RMA installation notes, receiving notes, etc. 

The PRIS output display also includes an "Expedite" view, shown in Fig- 
ure 69. The expedite function is to minimize delay in receipt of ordered products. 
Expedite actions include entering the Estimated Time of Arrival (ETA) of a prod- 
uct based on contact with the vendor and/or shipper and marking items in accor- 
dance with various expedite categories, as well as entering notes if necessary 
concerning the problem and expected solution. 

In accordance with one embodiment of the invention, expedite information 
may be brought up from the MWS screen, as shown in Figure 70. In Figure 70, a 
radio button has been clicked to cause a Not Received Report to be displayed. This 
report shows percentage of order completion in terms of ordering, receiving and 
shipping, as well as the age of the order in days. Various filtering options are pro- 
vided. Expedite status for each item may be entered by clicking on one of a large 
number of status buttons, e.g., "Urgent," "Wrong Product," etc. A Not Shipped 
report screen display is shown in Figure 71 . 

Expedite status may also be set using a more abbreviated expedite pop-up, 
shown in Figure 72. 
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Figure 145 through Figure 149 show different output displays tailored for 
purchasing, receiving, installation and shipping in accordance with another 
embodiment of the invention. These output displays are different views of the 
same underlying data stored in the Item Detail records — the basis "currency" of 
the system. 

Figure 145 shows a purchasing output display. Various columns are com- 
mon to all of the PRIS output displavs, e.g., MWS number and date, internal PO 
number, customer name and PO number, item description, etc. Columns of partic- 
ular interest for purposes of purchasing are Scost/Pcost (expected cost at time of 
sale and actual purchasing cost), Vendor/Conf#, Mfr. /Vendor part number (PN), 
Lprice/Lcost (the last sales price and purchasing cost for this item), Rebate, Spe- 
cial, and Pcomments, or purchasing comments. 

Figure 146 shows an Expedite output display. Of particular interest for pur- 
poses of expediting are Order/ETA (expected time of arrival at the time of order), 
Epd ETA/Status (latest ETA, reason for delay, etc.) and Epd Condition. 

Figure 147 shows a Receiving output display. Of particular interest for pur- 
poses of receiving is Receive Condition. 

Figure 148 shows an Installation output display. Of particular interest for 
purposes of installation are Install/Date and Install Group. Items within a same 
install group are to be installed together to form a single functional product or 
assembly. 

Figure 149 shows a Shipping output display. Of particular interest for pur- 
poses of shipping are Order/Reed and Ship Group. Items within a same ship group 
are to be shipped together. 

As with both purchasing and receiving, preferably vendors are given access 
via the Web to expedite information relating to that vendor. 

The foregoing principles explained in relation to PRIS may be adapted to 
other businesses in which, instead of installation, any type of transformation may 
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be performed. In channel assembly, for example, parts are assembled into a prod- 
uct mere days or even hours before the product is shipped to a customer. The trans- 
formation may therefore be assembly instead of installation. In other businesses, 
the transformation may be quite different, e.g., testing, burning-in, mixing, aging, 
curing, machining, etc. The transformation may be a single-step transformation or 
a multiple-step transformation in which intermediate products are produced. What- 
ever the nature of the transformation, information concerning what materials have 
been transformed, various stages of transformation, etc., are tracked in the data- 
base. The purchasing, shipping and receiving functions described previously there- 
fore become part of a comprehensive materials management system. 

RMAs 

Normally, the order will be successfully shipped to and received by the 
customer, who would then begin to use the products. In some instances, however, 
the product may not work as intended, the product may be lost or damaged in ship- 
ping, duplicate products may be shipped, or the customer may change his or her 
mind, necessitating that a product be returned. Returns are provided for through a 
Return Merchandise Authorization (RMA) mechanism. The same mechanism may 
be used for other account adjustments other than actual returns, for example freight 
adjustments, etc. In fact, in some sense, the RMA mechanism may be regarded as a 
garbage can of sorts — any action that is later found to be incorrect, for any reason, 
can be reversed through the RMA mechanism. Furthermore, the existence of an 
RMA has immediate effect throughout the system, on purchasing, receiving, 
installation, shipping, accounts payable, and accounts receivable. For example, if 
an RMA is received and the corresponding vendor invoice has not yet been paid, 
the vendor invoice will not be paid until the return product is received and shipped 
back to the vendor and a credit received from the vendor. The immediacy of the 
effect of creating an RMA is achieved through the use of a central underlying 
table — item detail — that functions as the building block upon which other tables 
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depend. In essence, most data is viewed within the system simply as a "window^ 
into the item detail table. 

An RMA may also be used for warranty replacement parts. This feature, 
coupled with Web access, allows customer's to track replacement parts themselves 
without contacting a technician or service representative. A customer may request 
an RMA in any of the ways previously described for obtaining a quote or placing 
an order. When an RMA request is received, an RMA record is created. An RMA 
screen display is shown in Figure 73. 

Referring again to Figure 63, a MWS display includes an RMA button. 
When this button is clicked, the user is prompted to select an item from the dis- 
played MWS for return. An Add RMA Record screen display such as that of Fig- 
ure 74 is then used to specify return type, reason, etc. A typical RMA has two 
"sides," the customer side and the vendor side. When the item to be returned is 
selected, preferably both the customer side and the vendor side are filled out by the 
system. Any changes may be made from a screen display such as that of Figure 75. 
By clicking a button, the screen display of Figure 75 allows for display of the cus- 
tomer side only, the vendor side only, or both sides of the transaction, as well as 
claims information. 

A return may be made for any of a number of different reasons Different 
return types are therefore defined. Depending on the return type, some RMA fields 
will not be applicable. Preferably, the system is provided with sufficient intelli- 
gence to automatically fill in these fields as "N/A." 

As shown in Figure 76, a lookup table may be used complete various fields 
of an RMA record based on the selected return type. If a return is for credit, for 
example, then return type 1 is the corresponding return type. Depending on 
whether payment was by check, credit card or credit memo, different fields may be 
applicable. In the present example, however, the mode of payment does not affect 
the manner in which the RMA is completed. As noted previously, an RMA has 
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both a customer side and a vendor side. In Figure 76 therefore, each table cell has 
an upper half corresponding to the vendor side (V) and a lower half corresponding 
to the customer side (C). To take a few example fields, in the case of a return for 
credit, no replacement product is called for, hence the Repl MWS column is 
marked N, for no. Since no replacement product is expected, then on the vendor 
side, the Rec'd column is N/A, and on the customer side, the Ship column is N/A. 
Similar logic dictates the way in which the remainder of the table is completed. 

Similar logic tables may be used to automatically approve kMAs and pro- 
vide an RMA number instantaneously for most RMA requests. Again, approval 
has a customer side and a vendor or manufacturer side, at least in the case of a vir- 
tual inventory model. (RMAs eliminate, or at least minimize, the hazard of accu- 
mulating obsolete inventory as a result of returns.) In an exemplary embodiment, a 
series of limit checks are performed on an RMA request. Referring to Figure 77, a 
limit file is shown, having a customer portion, a vendor portion and a manufacturer 
portion. Assume once again that the return type is return for credit, and assume 
further that the payment mode was check. The first column has a Y value, indicat- 
ing that automatic approval of RMAs of this return type are allowed. The next 
three columns relate to the manufacturer and contain the values Y, Y and N, 
respectively, indicating that for the RMA to be approved the manufacturer must 
allow returns, that the manufacturer must further allow open box returns, and that 
the time to RMA cannot exceed the manufacturer's allowed maximum time dura- 
tion. For a particular manufacturer, the manufacturer's specific return policies are 
stored in a table such as that shown in Figure 78. 

Referring again to Figure 77, the next two columns relate to vendor and 
contain the values N and N/A, respectively, indicating that the time to RMA can- 
not exceed the vendor's allowed maximum time duration and that the vendor's 
restocking fee policies are not applicable for this type of return. For a particular 
vendor, the vendor's specific return policies are stored in a table such as that 
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shown in Figure 79. 

Referring again to Figure 77, the next four columns relate to customer and 
contain the values N, N, N and N/A, respectively, indicating that the time to RMA 
cannot exceed the maximum time duration allowed for this customer, that there 
must be no restocking fee, that the sales price cannot exceed the maximum allowed 
for this customer, and that customer service ice policies are not applicable for this 
type of return. For a particular customer, specific return policies for that customer 
are stored in a table such as that shown in Figure 80. 

If an RMA request meet all of the applicable automatic approval criteria, 
then it may be automatically approved, instantly, and an RMA number communi- 
cated to the customer as shown, for example, in Figure 81. 

A more detailed listing of RMA types, subtypes and conditions is provided 
in Figure 159. 

Business rules implemented by the RMA module include the following: 

1 . RMAs can only be created for items shipped to customer. 

2. One item per RMA (quantities are OK). 

3. Replacement Quotes are created by the user specifying the appropriate 
replacement product. 

4. Generation of printed/faxed RMAs with Return packing slips for cus- 
tomer use. 

5. Receiving can only receive items from customers with valid RMA 
issued. 

6. Wrong or defective products automatically create RMAs. 

7. Replacement MWSs can only be shipped after being released by pur- 
chasing. 

8. Vendor RMAs must have vendor RMA numbers before shipping. 

9. Complete control of RMA module by executive group. 
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One characteristic feature of the present system perhaps most evident in 
relation to RMAs is the display of information in a very complete way and in such 
a manner as to allow ready interaction. In conventional database applications, 
information is presented in simple row format within an output display. Multiple 
levels of "drill-down" may be required to display a particular detail. Furthermore, 
entry or manipulation of information can typically only be performed from a sepa- 
rate input screen. 

In the case of the present system, by contrast, as exemplified by the RMA 
display of Figure 73, records are presented in a very information-rich format. 
Entry or manipulation of information is enabled within the same screen display. In 
the case of RMAs, for example, a user with the proper authority is able to approve 
or rancel an RMA, change an RMA to a different type, release a replacement ship- 
ment, etc. 

A further important feature also greatly facilitates convenient navigation 
and ease of use. In most systems, to display related records, a search editor is used 
to enter a search. In the present system, by contrast, a "related-switch" menu bar is 
provided within most displays. Using this related switch feature, a user may select 
one or more records within the output display and select a related file from a pop- 
up of related files. The system then searches in the related file for records related to 
the selected records and displays the related records in the output display format of 
the related file. In the case of RMAs, for example, the related switch capability 
may be used to switch to related customer invoices, vendor invoices, credit 
memos, etc. One file may be related to another file but only indirectly, through a 
third file. In this instance, an intermediate search is required, the results of which 
are not displayed. Of course, the number of intermediate files may be more than 
one. 

Preferably, vendors are given access via the Web to RMA information per- 
taining to them. A vendor may then immediately provide an RMA number without 
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requiring any human intervention. 

With vendor access to purchasing information, receiving information, 
expedite information and RMA information pertaining to that vendor, a truly inte- 
grated supply chain results. Such an arrangment makes global commerce just as 
convenient as local commerce. For example, a seller may have ten or hundreds of 
vendors worldwide, many in locations where the time difference would ordinarily 
make doing business difficult and tedious. Such difficulty is removed in the case of 
the present system, because all of the intelligence needed to do business resides in 
the system and is readily accessible at each party's convenience wherever in the 
world that party may be. 

As previously described in relation to PRIS, the present single-database 
system contains information about installation and product configuration This 
information may be used to advantage to avoid a common problem encountered in 
relation to RMAs. When a product is returned that has other add-on products 
installed, the user may forget to remove these add-on products before shipping the 
product to be returned. For example, a printer may have installed a memory 
upgrade and a network card. If the printer is returned to the vendor with the mem- 
ory upgrade and the network card installed, there is some likelihood of the memory 
upgrade and network card being removed during service and not re-installed. 
These add-on products may then become lost. 

To avoid this problem, when an RMA is requested for a product that has 
had one or more add-on products installed, a dialog is displayed to the user 
reminding the user to remove the add-in products prior to shipping back the prod- 
uct. The same reminder may instead, or in addition, be sent by e-mail, fax, etc. 

The PRIS capabilities described previously may also be used to advantage 
to track RMA status and display status information via the Web. The stages of an 
RMA typically include some or all of the following: 1) shipped from customer to 
reseller; 2) received by reseller; 3) shipped by reseller to vendor; 4) received by 
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vendor; 5) shipped by vendor; 6) received by reseller from vendor; and 7) shipped 
from reseller back to customer. With the possible exception of number 5, status 
information with respect to each of the foregoing stages is available within the 
database or, in the case of number 4, through conventional electronic tracking ser- 
vices offered by carriers such as UPS, Federal Express, etc. 

Design Philosophy: Self-Correcting Knowledge-Based System 

The information-rich action-oriented displays previously mentioned are a 

manifestation of a design philosophy in which a system knowledge base is contin- 
uously expanded with user assistance and reflected in the manner in which users 
interact with the system. Other manifestations of this design philosophy are found 
in the options described previously (Table 1 and Figure 124 through Figure 128) 
and the experiential constraints alluded to previously and described in greater 
detail hereinafter. Referring to Figure 129, a knowledge base is initially created 
based on system analysis and design considerations, considering the range of pos- 
sible outcomes at each stage of the business process, and considering further the 
goal of total automation, phones free and paper and pencil free. These system anal- 
ysis and design consideration will necessarily be incomplete — hence the need for 
dynamic workflow. No pretense is made that a single predetermined workflow 
definition will prove adequate in practice. 

The knowledge base affects user interaction with the system through two 
different kinds of displays, a data input display and a process display. The data 
input display is used to actually enter data into the system. During the course of 
data entry at entry points E1-E9 (Figure 59), rigorous entry qualification occurs to 
eliminate errors. In the case of PRIS, for example, during receiving, only ordered 
items are allowed to be received. To cite a further example, during ^endor invoice 
entry, described hereinafter in relation to Figure 121 through Figure 123, the sys- 
tem detects an attempt to enter a duplicate invoice number and prevents the dupli- 
cate from being entered. The process display is used to act on the data within the 
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system to move an item to the next stage, and in the course of such action has the 
effect of changing the status of records acted upon. In the case of RMAs, for exam- 
ple, the user may easily, with the click of a button, approve or cancel an RMA, 
issue a customer credit memo, change the N/A settings of the RMA, etc. In the 
case of expedite, the user may easily, with the click of a button, record the reason 
that a product has not been received. To cite further examples, in the case of ven- 
dor invoices and customer invoices, described hereinafter, the user may easily, 
with a click of a botton, mark a vendor invoice for approval or cause an aging 
report window to be displayed for customer invoices. 

The knowledge base and the application of it to data input and user actions 
is what makes an automated, end-to-end, sequential business process possible. 
Depending on the skill level of the user, the user is given some level of authority 
ranging from minimum authority to maximum authority. For users with minimum 
authority, the system ensures that work gets done in a prescribed, correct manner. 
For users with greater authority, dynamic workflow provides myriad additional 
possibilities while maintaining accountability. 

During use of the system, unanticipated circumstances are bound to arise in 
which the user cannot accomplish his or her task (or accomplish it as well) in a 
phones free, paper and pencil free manner using the current features of the system. 
In this event, the knowledge base of the system is then added to to solves the user's 
problem. In some instances, the user may be able to add to the knowledge base 
directly. For example, the user may wish to add a further return type by adding an 
entry to the table of Figure 75. Similarly, in the case of factual performance evalu- 
ation, described hereinafter, the user may choose different performance metrics or 
combinations of metrics to be tracked and displayed. In other instances, adding to 
the knowledge base may require administrative intervention. In the case of the 
options of Table 1 and Figure 124 through Figure 128, adding further options may 
require the efforts of a programmer. 
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Having described for an order the course of events in the product domain, 
the course of events in the payments domain will now be described, first in relation 
to sales tax and sales commissions, then in relation to customer payments and 
finally in relation to vendor payments. 

Sales Tax and Sales Commissions 

Sales tax and sales commissions are automatically computed and stored in 
the system based on applicable tax rates and commission rates. 

In the case of sales tax, a sales tax table contains state tax rates and local 
tax rates. For a particular sale, the applicable tax rate is determined based on the 
ship-to address. Typically, preliminary tax payments are made each month and a 
final tax payment is made each quarter. Sales tax records are automatically added 
to a sales tax register (first prepayment, second prepayment, or final quarterly pay- 
ment) for the appropriate period. As shown in Figure 82, the sales tax module 
automatically calculates the figures to be entered on each line of a sales tax return, 
or may be programmed to print out the actual return. 

In the case of commissions, commission rates are stored within a Sales Rep 
file and a Sales Support file. Because each order is worked on by both outside sales 
and inside sales, each order will typically have two commissions. Commission 
records are created at the time a customer invoice is issued. Commissions are then 
approved and scheduled to a commission register for payment in a similar manner 
as accounts payable, described hereinafter. Multiple levels of commissions are 
provided for. A simple example of multiple commissions is where an outside 
salesperson responsible for customer interface is supported by an inside salesper- 
son that reviews orders for correctness and troubleshoots the order, if necessary, 
during the fulfillment process. In more complex organization structures (e.g., 
multi-level marketing), the number of commissions may be greater than two. 

Accounts Receivable 
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When an order is shipped, a customer invoice is automatically issued, i.e., 
entered into the computer system. If paper invoices are required, then at regular 
intervals (each day, for example) an accounts payable clerk prints out, checks and 
mails customer invoices issued during the preceding interval. (Alternatively, the 
printing and mailing of customer invoices may also be automated.) In an exem- 
plary embodiment, invoices are issued using the "Issue invoices" option within the 
customer invoice file. A customer invoice screen display is shown in Figure 83, 
With the passage of time from the invoice date, invoices pass from one category to 
another, e.g., 30 days, 60 days, 90 days, etc. At any time, the accounts payable 
clerk may view invoices within different categories. Also, as is the case with other 
output screen displays, the user is able to manipulate information and interact with 
the system, e.g., to analyze an account, add a comment or note, etc., all without 
paper and pencil. 

Referring more particularly to Figure 84, from a MWS output screen dis- 
play, the user can select a group of invoices and click on a collections button to 
cause a collections summary to appear. By further clicking on a By Customer but- 
ton, the selected invoices are broken down by customer as shown in Figure 85. 

When a customer payment is received, a payables clerk clicks an add 
record button to add a customer payment record. The clerk is then presented with a 
pick list of customers. The clerk selects the customer from which the payment has 
been received. The customer is then prompted in turn to enter the mode of payment 
(check, cash, etc.) and the payment date. A customer payment record such as that 
shown in Figure 86 is created. A payment may correspond to multiple invoices. 
The clerk enters from the check stub reference numbers and invoice numbers, as 
well as the respective amounts, for each invoice (or credit) to which the check pur- 
portedly applies. Referring to Figure 86, for example, the check #429069, as indi- 
cated on the check stub, pertains to five different items, or reference numbers, the 
first three of which are invoices and the last two of which (DM3 2890/4829 and 
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DM32889/4695) are credits. 

After the reference and invoice numbers have been entered from the check 
stub, the system attempts to match the entries to the corresponding invoices within 
the system. The clerk is prompted to enter the type of each item (e.g., invoice or 
credit) and the amount indicated on the check stub. The system then checks to see 
if the amounts indicated coincide with the expected amounts stored within the sys- 
tem and indicates each item as being reconciled or not reconciled. The clerk then 
saves the record, which may then be approved and posted by supervisory person- 
nel. 

Discrepancies may occur between payment amounts and invoice amounts, 
i.e., both overpayment and underpayment may occur. An OverUnderPay file is 
used to track and resolve such discrepancies. An OverUnderPay screen display is 
shown in Figure 87. A corresponding record detail screen display is shown in Fig- 
ure 88. OverUnderPay is an example of dynamic workflow and allows for the 
application of user discretion in handling overpay and underpay situations given 
the requisite authority. 

Business rules implemented by the A/R module include the following: 

1 . Invoices will be automatically created on shipment of products to cus- 
tomers. 

2. Items can only be invoiced once. 

3. Invoices must be issued by accounting before they are valid. 

4. EDI invoices are provided for. EDI invoices will automatically be sent 
via EDI. 

5. EDI invoices PID numbers must match PO PID numbers in the EDI file. 

6. Customer invoice numbers indicated on the check stub must match with 
existing customer invoice numbers in the system. The amounts must 
correspond, else an overpay/underpay records is created as described 
above. 
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Customer Collections 

An important object of the present system is to allow routine operation of 

an entire business without paper and pencil. In the course of performing a business 
function, a person will typically gather information from various sources and jot 
down the information for reference while performing the business function. This 
reliance on paper and pencil is perhaps most ? parent in the area of customer col- 
lections. Every invoice to be collected presents a different situation, as does every 
customer. Previous contacts with the customer may need to be followed up on, or, 
conversely, the customer may become annoyed at too frequent contact. 

The present system overcomes these problems by providing a highly- 
usable customer collections "environment." Referring more particularly to Figure 
141, the customer collections environment is shown within the bottom portion of 
the screen. Within the top portion of the screen is displayed a Customer Invoice 
output display showing selected invoices of a particular customer. 

The customer collections environment within the bottom portion of the 
screen is composed of various different panels. A "Get" panel presents aged A/R 
information and allows the user to retrieve invoices within the different age cate- 
gories. Pressing "Get" for a particular category causes the corresponding invoices 
to be listed within the Invoice panel to the left, from which the user can select a 
particular invoice for display. 

The "Get" panels also provides a get Problem/Tickler option. Each invoice 
may be marked with one or more problems and/or one or more ticklers. When an 
invoice is selected, problem codes representing problems associated with that 
invoice are displayed within a Problems list box. Similarly, ticklers associated 
with that invoice are displayed within a Tickler Log. The user can add and remove 
problems and ticklers to and from an invoice as appropriate. 

A Contact Log is used to record contacts and attempted contacts with the 
customer. For example, if the customer says "Please don't call again for six 
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weeks," this information can be recorded in the Contact Log. Below the Tickler 
Log is located a financial summary of the current selected invoice. Below the Con- 
tact Log is located payment details of the current invoice. Below the financial sum- 
mary panel are located text box for invoice-specific notes and invoice-specific 
keywords. The ability to assign keywords to record and retrieve records using 
those keywords is provided for the user's convenience. Below the payment details 
panel is located customer contact information, and to the right of the customer con- 
tact information is located a text box for customer-specific notes. 

In Figure 141, the user has selected a Get Problems option. As shown in 
Figure 143, a text box is then displayed listing various possible problems. To mark 
an invoice as having a particular problem, the user selects that problem and clicks 
OK. If instead the user selects Get Tickler, a text box as shown in Figure 144 is 
displayed listing various ticklers. To mark an invoice with a particular tickler, the 
user selects that tickler and clicks OK. 

Referring to Figure 142, the user may also search for invoices within par- 
ticular categories, regardless of whether a particular invoice has been marked as 
having a problem or not. The categories (e.g., "With addendums/ 1 "Replacements 
without credit memo,' 1 etc.) will typically have implications that affect collection. 
Dealing with categories of invoices in this manner increases efficiency. 

Because all of the relevant information needed to perform collection, 
including client contact information, is captured in the database and displayed in a 
readily-accessible and usable fashion, the collections function can be performed by 
a relatively unskilled worker following a minimum amount of training. Further- 
more, the collections function may be performed by one person one day and 
another person the next day without confusion or loss of effectiveness, minimizing 
the effect of sickness and/or employee turnover. 

Accounts Payable 

The accounts payable module is designed to ensure that invoices are timely 
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paid but to prevent double payment, overpayment, etc., and to systematically 
resolve problems with invoices so that they may be paid. The payment policy may 
be more or less aggressive. On the aggressive side, for example, the system may 
provide that a vendor invoice is paid only after a corresponding customer payment 
has been received, thereby assuring a stable cash flow. 

A vendor invoice screen display is shown in Figure 89. When vendor 
invoice^ are received, they are entered within a grid such as that of Figure 90. The 
invoice number and PO number are entered manually from the invoice. The payee 
and vendor are preferably selected from pick lists. The invoice date, total billed, 
tax and freight are entered manually from the invoice. For each entry within the 
Add Invoices screen, a vendor invoice such as that of Figure 91 is created. Based 
on the PO number, the system displays items sold from the MWS (with or without 
addendum, or possibly even multiple addendums) to which the invoice pertains. 

The vendor payment process begins by an accounts payable clerk invoking 
a Daily Vendor Verification option. Referring to Figure 92, this option identifies 
all of the open vendor invoices and runs them through a "sieve" to determine 
which invoices are "clean," i.e., fully reconciled, and which invoices are not clean, 
i.e., have discrepancies. Within each the categories clean and not clean, there are 
numerous sub-categories arranged in order from most important to least important. 
A given clean invoice may in fact fall within several sub-categories, but is catego- 
rized at any given time into the highest sub-category to which it belongs. Simi- 
larly, a given invoice that is not clean is categorized at any given time into the 
highest sub-category to which it belongs. By double clicking on a particular cate- 
gory, invoices belonging to that category are displayed. Typically, the payables 
clerk will pre-approve clean invoices for approval by supervisory personnel hav- 
ing authority to approve payment. Invoices that have been approved are then 
scheduled by the payables clerk to a payment register, an example of which is 
shown in Figure 93, for payment in accordance with their respective due dates. 



SUBSTITUTE SHEET (RULE 26) 



WO 99/33016 PCTYUS98/27496 

73 

For invoices that are not clean, the payables clerk displays invoices from - 
the highest sub-category, investigates each invoice and attempts to fix the particu- 
lar discrepancy involved with that sub-category. The same approach is followed 
with the invoices of each sub-category in turn. The verification is then re-run. 
Some invoices may have become clean, whereas other invoices may have passed 
to a next-lower sub-category but may still not be clean. 

Referring again to Figure 90, rrior to entering invoices, the user is 
prompted as to which type of invoices to be entered, including as one possibility 
freight bills. When a freight bill is entered, the user enters the invoice number, PO 
number, and payee (the latter from a pick list), and instead of a vendor list picks a 
carrier from a carrier list. The user is then prompted to enter a date range specify- 
ing a period to which the freight bill pertains (Figure 94). Shipping records are 
then searched, and freight charges for shipments with the specified carrier during 
the specified period are totalled. Invoice entry is then completed in the usual man- 
ner. If the invoice amount entered from the invoice equals the expected total 
charges, then the resulting invoice record is marked reconciled. If not, then the 
invoice record is marked not reconciled. 

Qualification of user inputs, previously described, occurs at each entry 
point E1-E9 of Figure 59 but is most readily illustrated with respect to invoice 
entry. Figure 121, Figure 122 and Figure 123, respectively, illustrate various warn- 
ing dialogs used to prevent entry of erroneous data. If entry of a duplicate invoice 
number is attempted, for example, a dialog such as that of Figure 121 is displayed, 
and the system refuses to permit the duplicate entry. If an attempt is made to enter 
the same invoice twice during an entry session, then a dialog such as that of Figure 
122 is displayed. If the system detects that the same invoice number has been used 
previously but with respect to an apparently different vendor, then the user is noti- 
fied (Figure 123) and may choose whether or not to proceed. 

Note that each item can have only one active customer invoice and one 
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active vendor invoice. This feature prevents may common AR/AP errors. For 
example, if duplicate vendor invoices are received in relation to a single item, only 
one of those invoices will be matched with the item record representing the physi- 
cal item. The other vendor invoice finds no place in the system. 

Business rules implemented by the AP module include the following: 

1 . Items can only be billed once by a vendor. 

2. Vendor invoices must reconcile with purchasing costs and terms 
(freight, tax, payment dates, etc.). 

3. No duplicate vendor invoices are allowed. A vendor invoice is identi- 
fied by a combination of vendor invoice number and MWS number. 
Hence, the same vendor invoice number may be billed against different 
MWS numbers (since some vendor's numbering systems may generate 
duplicate numbers), but not against the same MWS number. 

Vendor verification is merely exemplary of a more general methodology 
for accomplishing a business task. This more general methodology allows a user to 
perform a business task without the need to refer to different sources of informa- 
tion. In an exemplary embodiment, it involves the following steps: 

1 . A classification scheme is specified, consistent with common business 
practice and terminology. 

2. An algorithm is applied whereby items are classified, marked and dis- 
played according to category. 

3. Within a single display screen, the categorized items are displayed 
along with one or more user interface controls for taking action with 
respect to an item. 

The items may be items within any of the foregoing domains — products 
(e.g., computer equipment), payments (e.g., vendor invoices, customer invoices, 
payment registers), performance (e.g., accounts), or personnel (e.g., activity sum- 
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maries). Furthermore, the items may be single items or groups of items (e.g., mas- 
ter worksheets). 

Other exemplary uses of the foregoing methodology will be briefly 
described. Still others will be apparent to those of ordinary skill in the art. 

The items may be customer invoices and the business task may be collec- 
tions. The invoices may be classified into various classifications according to the 
reason for non-payment, e.g, never received, return requested, price discrepancy, 
etc. The items may be order items and the business task may be an expedite task. 
The items may be classified into various classifications, e.g., vendor lost order, 
(re)seller lost item, item damaged, wrong item, empty box, etc. The items may be 
master worksheets and the task may be purchasing. The master worksheets may be 
classified into various classifications, e.g., replacement MWS, addendum, internal 
use, etc. The items may be payment registers and the business task may be report- 
ing. The payment registers may be classified into various classifications according 
to payee, e.g., vendor, federal government, state government, local government, 
service providers, etc. 

Nightly or Periodic System Update 

In addition to the foregoing business rules, or experiential constraints, 

implemented within each of the individual modules, recall that cross-checks 
between various domains are performed at intervals. Such cross-checks may be 
performed nightly or at other periods of low system activity. When performed 
nightly, the cross-check routine may be referred to as a nightly update. As a result 
of the nightly update, a nightly update report is generated, all or selected portions 
of which are automatically emailed to responsible individuals for receipt the fol- 
lowing morning. An example of a nightly update report is provided as Appendix 
A. 

General Ledger and Real-time Financials 

Having described for an order the course of events in the payments domain, 
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the course of events in the financial performance domain will now be described. 

The most "tasking task" for most small- and medium-sized business is 
accounting. Accounting packages typically come in one of two flavors, packages 
for non-accountants that mask the complexity of generally-accepted accounting 
principles (GAAP) but do not provide information in "accountant-ready" form, 
and packages for accountants that are not readily understood or used by non- 
accountants. The need for real accounting documents coupled with the difficulty of 
producing them has necessitated considerable reliance on accountants, either out- 
side accountants or full-time paid staff. If an outside accountant is used, the 
accountant brings the books up-to-date only at intervals. Even in the case of full- 
time paid staff accountants, the books are typically brought up to date only 
monthly, or at most weekly, because of the arduousness of the process. Typically, 
invoices are reviewed and confirmed, then manually posted, then a trial balance is 
run, adjustments are made, etc. 

Accounting information is presented in the form of financial statements. 
Information about each item appearing on the financial statements is gathered in 
an account. An account exist for each asset, liability, revenue, expense, and cate- 
gory of owner's equity of a company. More particularly, the classic accounting 
process involves the following steps: 

1. Analyzing business and financial transaction to determine if they affect 
accounts; 

2. Journalizing transactions affecting the accounts; 

3. Posting journal entries to accounts; 

4. Determining the balance in each account using incoming bank state- 
ments; 

5. Preparing a total of all the account balances, called a trial balance; 

6. Determining whether any adjusting entries are necessary and journaliz- 
ing and posting such adjusting entries; 
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7. Preparing financial statements; 

8. Closing income statement accounts and establishing ending balances for 
use in the next accounting cycle. 

In classic accounting practice, the effects of a transaction are not recorded 
directly into the accounts. Rather, they are recorded in a journal entry in a general 
journal, or general ledger (GL). The process of transferring the information from 
the journal entry to the accounts is called posting. At the end of the fiscal period, 
before making any adjusting entries, an accountant prepares a schedule listing all 
the individual account titles and their respective debit or credit balances. Follow- 
ing the trial balance, various adjusting entries may be required to assure that reve- 
nues are reported in the period they were realized and that all expenses are 
matched with the revenues they produced. An adjusted trial balance is then pro- 
duced. Financial statements are generally prepared on worksheets from the 
adjusted trial balance. Whereas balance sheet accounts are permanent (or real) 
accounts, income statement accounts are temporary (or nominal) accounts. 
Because the data collected in an income statement account is only for the current 
fiscal period, the balance is not carried forward but is eliminated at the end of each 
fiscal period. The process of eliminating the balance in each of the revenue and 
expense accounts (by transferring the balance to a different permanent account) is 
called closing the accounts. 

As a result of the cumbersomeness of the foregoing process, management 
processes accommodate the limited availability of accounting-derived manage- 
ment information. In reality, however, the need for management information is 
constant and ongoing, and cannot be expected to synchronize itself to the availabil- 
ity of accounting information without sacrificing performance. 

The present software takes a different approach to financial performance 
activity. In contrast to typical practice in which an accountant gathers data from all 
departments and performs accounting functions after the fact, in the present sys- 
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tern, accounting functions are performed concommitant with data entry. Instead of 
manual posting of accounting entries, posting is automatic, either continuous or at 
user-specified intervals (e.g., nightly). For non-accountants, the complexities of 
accounting are hidden completely — users simply go about their usual activities of 
running the business. The automatic posting process, however, generates entries in 
GAAP format. Furthermore, instead of a limited number of "canned" reports, a 
GUI-based report-writer is provided that allows any kind of report to readily gen- 
erated, either on command or on schedule. At any time, a user may simply press a 
button and obtain a real-time, accurate financial report. 

Because posting is automatic, posted entries are not guaranteed to be cor- 
rect. (Because of the stringent qualification of user entries, however, errors are 
greatly minimized.) Therefore, unlike conventional accounting packages, entries 
are allowed to be modified. In the case of invoices, for example, invoices are 
allowed to be modified up until the time they are paid. As invoices and other 
records are viewed and modified, they are flagged to be checked by a centralized 
GL module to determine if the modification requires an adjusting entry. If so, the 
adjusting entry is made automatically alongside the original entry. 

Although in an exemplary embodiment the GL module is a centralized 
module, the functionality of the GL module may be distributed among the various 
modules so as to operate continuously. For example, an AR portion of the GL 
functionality would make general ledger entries immediately to reflect payment 
information as it is input, a purchasing portion would make general ledger entries 
immediately to reflect obligations as incurred through purchase orders, etc. 

To use the real-time financial capabilities of the present system, the user 
sets up accounts, then assigns accounts to different line items of records within the 
system. More than one account may be assigned to a line item. If only one account 
(i.e., a single default account) is assigned to a line item and an automatic posting 
option is selected, then the line item is automatically posted to that account. 



SUBSTITUTE SHEET (RULE 26) 



WO 99/33016 PCT/US98/27496 

79 

Default accounts are setup for various different files, such as AP, AR, cash, credit 
card transactions, commissions, payroll, etc., as shown in Figure 95. The manner 
in which these defaults are established will be described. 

Accounts are set up within a chart of accounts. The chart of accounts keeps 
a record of each account including the name of the account, type of account, 
account code, etc. To add an account, the user enters information about the account 
within an entry screen such as that of Figure 96. Whereas debits and credits are 
intelligible primarily to accountants, increasing and decreasing a balance are con- 
cepts easily understood by non-accountants. Hence, when an account is first estab- 
lished, a button is selected designating whether the account balance is increased by 
a debit or by a credit. Thereafter, user may use the more familiar concepts of 
increase and decrease. An exemplary chart of accounts display is shown in Figure 
97. Doubling clicking on a particular account results in a display such as that of 
Figure 98. The date of each transaction contributing to the balance is shown, 
together with an explanation, the journal reference number, and the amount. This 
screen display may be used to modify account information as necessary. 

For accounts receivable, a correspondence between line items on a cus- 
tomer invoice and specific accounts is set up through a customer setup display, 
shown in Figure 99. Generally speaking, each of the different list boxes corre- 
sponds to an amount that is (or is derivable from) a line item (or multiple line 
items) on the customer invoice or other record. The account or possible accounts to 
which the amount is to be or may be posted are specified by clicking the but- 
ton and selecting from a pop-up list of accounts of the appropriate type. If multiple 
accounts are selected, one may be selected as a default account, the effect of which 
is explained hereinafter. If for each list box only a single account is selected and is 
designated as the default account (using the Set Def button), then posting is auto- 
matic and is performed on a continuous basis or at regular intervals (e.g., daily). 
As a result, a truly up-to-date financial report can be run at any time. 
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Referring to Figure 100, an accounts receivable display is shown in accor- 
dance with an exemplary embodiment of the invention. For each customer 
account, there is shown the GL account to which balances are posted, the current 
account balance, and amounts 30, 60, and 90 days overdue, respectively. By dou- 
ble-clicking on a balance field, transactions records relating to that balance field 
are displayed. For example, double-clicking on the current balance of $2,712.75 
shown in Figure 100 results in a display such as that of Figure 101 . The date of 
each transaction contributing to the balance is shown, together with an explana- 
tion, the journal reference number, and the amount. 

Corresponding screen displays for accounts payable as those of Figure 99, 
Figure 100 and Figure 101 for accounts receivable are shown in Figure 102, Figure 
103 and Figure 104, respectively. 

If the setup of accounts indicates that an amount may be posted to more 
than one account, then manual account distribution is required. Referring to Figure 
105, a pop-up screen display used for this purpose is shown. The assigned 
accounts are displayed, and the user enters debits or credits for the accounts as 
appropriate. The effect of a debit or credit (increase or decrease in the account) is 
displayed as an aid to the novice user. 

Referring to Figure 106, a general journal display is shown in accordance 
with an exemplary embodiment of the invention. For each transaction there is dis- 
played a journal reference number, account titles and explanation, and posting ref- 
erence to the account codes of the accounts debited or credited as result of the 
transaction. Doubling-clicking on a particular account results in a display such as 
that of Figure 107. The date of each transaction contributing to the balance is 
shown, together with an explanation, the journal reference number, and the 
amount. 

As a result of the continuous, automatic posting activity described, once a 
financial report has been defined, it may be run at any time (or at scheduled times) 
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and is assured to be up-to-date. Moreover, it is verifiable, i.e., every supporting 
transaction may be readily retrieved and viewed. In an exemplary embodiment, a 
financial report is defined using a display screen such as that of Figure 108. The 
display follows a familiar spread-sheet-like format. For each line of the report, a 
line item description is entered. Then, in the appropriate column, the user enters 
either an account (by selecting from the chart of accounts pop-up), a calculation 
formula, or even the result of another report. When a report is run that requires the 
result of another report, that other report is run first. An actual report generated 
using the report definition of Figure 108 is shown in Figure 109. 

A report, instead of being the line-time type of Figure 109, may be a trend 
analysis report. Trend analysis provides a powerful tool for understanding inter- 
relationships between various aspects of a business. Referring to Figure 1 10, a 
trend analysis report is defined in similar manner as an ordinary financial report. A 
cell is selected and the user is prompted as to whether the cell contents is to be a 
local balance, a linked field (from another report), or a calculated field. In the illus- 
trated example, local balance is selected, and the user selects an account from the 
chart of accounts pop-up, in this instance Cash in Bank #1. To investigate the 
inter-relation of different accounts, a further account would then be selected, say 
Trade Accounts Payable. Plot labels may be entered by the user that differ from the 
actual names of the accounts themselves. Referring to Figure 1 1 1, a trend fre- 
quency is then selected. In the example of Figure 1 1 1, the trend frequency has 
been set to daily. The trend analysis is then run and the raw data displayed as 
shown in Figure 112. Referring to Figure 113, various graphing options are pro- 
vided. In the illustrated example, the data is presented in the form of line graphs. 

Trend reports, aside from comparing one account to another over the iden- 
tical period, may also compare the same account over different periods. Hence, in 
the case of both financial reports and trend analyses, an important feature is that 
the date range of the report is arbitrary. Historical data for all past periods (or at 
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least a considerable number of past periods) is stored in the database, enabling 
reports to be run for any period of time, not just the current period. 

Human, Group and Organization Performance 

Having described for an order the course of events in the financial perfor- 
mance domain, the course of events in the personnel domain will now be 
described. 

By and la^ge, present-day work activities are based on the model of an 8- 
hour work day, 40-hour work week. What is tracked quantitatively is time and 
attendance. Actual performance, by and large, is tracked qualitatively. Although 
such a model may have been adequate for the industrial revolution, it is inadequate 
and without basis for purposes of the information revolution. Instead, the present 
system allows performance to be quantitatively tracked. 

Referring to Figure 1 14, there is shown a human resource infrastructure for 
a virtual organization performance evaluation model. All company personnel are 
linked to a digital "HR backbone," including operational management (V P s, 
managers), engineering, strategic management (president), financial and legal per- 
sonnel (CPA, lawyer), and staff within various departments (customer service, 
shipping/receiving, technical, accounting, purchasing, etc.). In concept, the HR 
backbone could be any information conduit. In an exemplary embodiment, the HR 
backbone is realized by the same integrated, Web-enabled, client/server database 
as described heretofore. Various functional blocks manipulate data stored within 
the database and form a personnel module. 

Two functional blocks in particular from the basis for performance evalua- 
tion, a Measurement Factors block and a Score Keeper block. For each individual 
whose performance is to be tracked, a list of tasks performed by the individual is 
compiled, together with an estimate of what percentage of the individual's overall 
assignment each particular task constitutes. Using this information, the individual 
participates in the setting of realistic goals within various categories. These goals 
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are stored so as to readily accessible to the individual for frequent review The 
goals in turn dictate measurement factors/parameters tracked by the "descriptive" 
Measurement Factors block. These factors/parameters form the answer to the 
question "What is the pertinent data within the database upon which to evaluate 
the performance of the individual?," both individually and as a team player. Sug- 
gestions received from within the organization may influence the pertinent mea- 
surement factors/parameters. 

The question, "How should the data be viewed?" is answered by a group of 
"normative" functional blocks. These blocks generate outputs to the Score Keeper 
block, which measures the degree of success or failure with respect to each goal. 
The same outputs are input to a "presentation" block that serves to educate 
employees as to the effects of various normative performance measures on finan- 
cial performance and on factors affecting customer satisfaction, to help employees 
identify trends, etc. 

Customer feedback (both commendations and complaints) are preferably 
also be received by and input to the system. A firewall provides security for inter- 
nal data and allows limited access by customers to provide feedback. Customer 
feedback, although not strictly objective like the other factual measures of perfor- 
mance tracked by the database, can be an important indicator of performance. 

Referring to Figure 1 1 5, a more detailed view is shown of the kinds of data 
stored in the human resources portion of the database. With the exception of data 
relating to performance measurement factual review, the data represented in Fig- 
ure 1 1 5 is static or semi-static data that changes relatively infrequently or not at all. 
The top portion of the figure relates to candidate data, whereas the bottom portion 
of the figure relates to employee data. 

For candidates, data stored in the database includes personal data, previous 
employment data, and previous performance data. The data is obtained from the 
candidate and from other outside sources, and may also be made available to the 
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candidate, e.g., through the Web. During the hiring process, employment docu- . 
ments are scanned (or input directly by the candidate during the application pro- 
cess) into the database. For employees, data stored in the database also includes 
personal data, employment data and performance data. In addition, for employees, 
data regarding achievements and special recognition is stored. 

Performance measurement factual review is dynamic in nature and may be 
performed in a manner illustrated in Figure 1 16. Depending on the organizational 
level, performance measurement is either financial-oriented or assignment ori- 
ented. For branches, divisions, subsidiary companies and their parent company, for 
example, performance measurement is financial-oriented and uses financial analy- 
sis algorithms. In particular, using the universal financial report generator 
described previously, any desired financial ratio may be tracked, as well as any 
arbitrary combination of account codes in order to discover relationships. Cash 
flow statements and budget analyses may also be generated. Based on this infor- 
mation financial performance goals may be set and contributing goals may be 
accurately derived. 

At the department, group and employee level, performance measurement is 
assignment oriented. 

Referring to Figure 1 16, evaluation of human performance is made possi- 
ble by collecting an assemblage of activity data to which analysis algorithms may 
be applied. This assemblage of activity data is referred to as Algorithm of Activity 
Data. For each different assignment (e g, Quotes, MWSs, Customer Invoices, etc.), 
activity is tracked in three principal ways: quantity per period, dollar volume by 
period, and time between stages of completion (e.g., time from posting of quote to 
conversion to MWS). The relevant period is preferably user-selectable. In addi- 
tion, the responsible department and the upstream and downstream departments 
that affect and are affected by the assignment are identified (and refined, if neces- 
sary, as experience with the system is gained). RMAs affect all assignments and 
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are therefore tracked in relation to each assignment. For example, quotes made 
during a period may total one million dollars but may have ultimately resulted in 
half a million dollars of RMAs. 

The Algorithm of Activity Data serves as a foundation for human perfor- 
mance evaluation. Referring to Figure 1 17, for each individual employee to be 
evaluated, various metrics from the Algorithm of Activity Data are chosen and 
tracked for that employee, resulting in Employee Specific Task/ Assignment Activ- 
ity Data. Different aspects (e.g, quantity, dollar volume, completion times) of an 
assignment (e.g, Quotes, MWSs, Customer Invoices) may be chosen as metric for 
evaluation for a particular employee. 

The Factual Performance Analysis Measurement process performs calcula- 
tion on the Employee Specific Task/Assignment Activity Data, for example calcu- 
lating time "deltas" between different stages of completion of an assignment. 
Resulting data is supplied to at least three destinations: a Measuring Algorithm, a 
Historical Data Comparison Algorithm, and an output display structure, indicated 
by dashed lines. The Measuring Algorithm compares actual performance to 
desired performance established by goals. Preferably, goals are set by employees 
in consultation with management. In an exemplary embodiment the Measuring 
Algorithm compares actual performance to desired performance in three different 
categories: routine assignments (daily, on-going), scheduled tasks (not on-going) 
and special projects (typically short-lived). In addition, unique date-independent 
measurements may programmed, for example as alerts. For example, the user may 
program the Measuring Algorithm to alert the user whenever the time delta 
between creation of a quote and posting of the quote is seven days or greater. Var- 
ious priorities may be established in accordance with corresponding parameters. 
For example, a particular order may be marked as critical, causing an alert to be 
displayed if there is any slippage in schedule. 

The Historical Data Comparison Algorithm archives the daily output of the 
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Factual Performance Analysis Measurement and the Measuring Algorithm blocks 
and allows for comparison of performance data for different dates. 

Within the output display structure, a hierarchy of views is presented. A 
first view is a complete list, based on the Algorithm of Activity Data, of depart- 
ments and the tasks and projects for which they are responsible. From this com- 
plete list, the user may create the users own " r1 - ort list" of departments for 
performance review. Different layers of management, for example, mav have dif- 
ferent departments within their scope of review. 

To display performance data, the user selects a department, causing perfor- 
mance data to be displayed for the department as a whole. The user may further 
select a specific individual within that department, in which case a Dynamic Per- 
sonal Tracking view is displayed. The Dynamic Personal Tracking view displays 
all of the chosen metrics for the selected employee. From the Dynamic Personal 
Tracking view, the user may transition to a Factual Performance Display. The Fac- 
tual Performance Display is a subset of the Dynamic Personal Tracking view and 
focuses on those metrics presently deemed by the user to be most important (e.g., 
metrics related to sales growth, metrics related to customer service, etc.) 

The Factual Performance Display highlights strengths and weaknesses of 
the employee and is linked, either automatically or manually, to static human 
resources ''personal growth guides." Based on the Factual Performance Display, it 
may be evident, for example, that the employee in question needs training in a cer- 
tain area. In this manner, the system allows training efforts to be narrowly targeted 
where they will obtain greatest benefit. A career path may be charted for each 
employee that is calculated to maximize that employee's potential. 

Screen displays used for factual performance evaluation in accordance with 
an exemplary embodiment of the invention are shown in Figure 1 18, Figure 1 19 
and Figure 120, respectively. Selection of an employee is accomplished as illus- 
trated in Figure 1 1 8. Referring to Figure 1 19, performance results may be viewed 
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for a single period or multiple periods, with the period being user selectable (a day, 
a week, a month, a quarter, etc.). In the case of the single period display, perfor- 
mance results for various performance metrics in different categories and sub-cate- 
gories are displayed, for example: Productivity (A), including quantity per period 
(Al), dollar volume per period (A2) and percent profit per period (A3); Quality 

(B) , including timliness (Bl) and customer credit memos (B2); and Profitability 

(C) . In the case of the multi-period display, the same information is viewable for 
multiple periods but, because of display contraints, not all of the information at the 
same time. Rather the user selects the categories and sub-categories of interest for 
viewing at any particular time. For example, if sub-category A2 is selected, then 
dollar volume per period is displayed for all of the periods (e.g., six). 

Percolation — Automated Low-Level Decision-Making 

In order to automate a small-to-medium size business, relatively complex 

tasks must be automated so as to be accomplished with a few clicks of the mouse. 
The present system accomplishes such automation using a technique referred to 
herein as ''percolation." Percolation involves automatically classifying records of a 
given type into multiple classifications for workflow processing. One or more 
users interact with the relational database system to take a prescribed action with 
respect to multiple records having a particular classification. The records of a 
given type are classified into multiple classifications based on "experiential" crite- 
ria having real-world business significance based on past business experience. A 
record may belong to a multiple categories. Records are sorted in accordance with 
a hierarchy of categories such that a record belonging to both a category higher in 
the hierarchy and a category lower in the hierarchy is sorted into a group of records 
belonging to the higher category. The relational database system does not allow 
users to take at least some actions other than the prescribed action with respect to 
the records. Users interact with the relational database system to change informa- 
tion within records, whereupon the records are automatically reclassified. 
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Percolation may be applied to any business function, but has found to be * 
particularly effective as applied to PRIS (purchasing, shipping, receiving, installa- 
tion and assembly), vendor invoice verification, customer collections and process- 
ing of returns. Percolation may be single-level or multi-level. 

Percolation as applied to vendor invoice verification has been described 
previously. As was previously observed, the hierarchy of classifications is impor- 
tant in order to obtain the desired results. To take advantage of dynamic workflow, 
however, it is desirable that a user having the requisite authority be provided with 
the ability to change hierarchies (specify a new order of classification), both within 
a single level and on multiple levels. There results a very powerful ability to "slice 
and dice" data records stored within the database, which in turn provides for 
dynamic response to outside influences. 

Referring to Figure 150, percolation as it applies to purchasing will be 
described. Sales orders resulting from quotes undergo a first level of percolation to 
identify sales orders on credit hold, sales orders exceeding credit limits, sales 
orders with customer invoices 60 days or more past due, sales orders with freight 
problems, sales orders with installation, sales orders with installation and/or ship- 
ping problems, sales orders with a ship group, sales orders with partial ship, etc. 
As a result of this first-level percolation, certain orders may be placed on hold, or 
corrections may be made to the order as required. 

There follows a second-level percolation at the item level preparatory to 
placing vendor orders. Items undergo percolation to identify items with higher 
sales cost than sales price, items with higher purchasing cost that sales cost, items 
on back order with groups (install/ship), rush items, items with back order received 
in a "no partial" sales order, items with promotion or rebate, etc. In accordance 
with one aspect of the invention, such percolation in effect identifies "critical path" 
items for fulfilling an order, items that will take the longest to fill based on avail- 
ablity, installation instructions, shipping instructions, etc. 
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Corrections may be made and reclassification performed until such point as 
the user is ready to order. The user then prepares a purchase order request, either 
using a default vendor determined at the time the order was placed (lowest cost 
vendor) or selecting a different vendor. The vendor order may then be placed by 
posting via the Web, or the vendor order may be posted on the Web for bid. In the 
latter instance, bid results are received via the Web, and the vendor order is then 
placed based on the bid results. The order is filled by the vendor and shipped to the 
reseller or drop shipped to the customer. 

Note that purchasing may or may not involve vendor selection. At the time 
a quote is created, a default vendor is selected based on lowest advertised price. 
Order information may, if desired, be automatically transmitted to the default ven- 
dor. In fact, N-tier order information may be automatically transmitted to multiple 
corresponding vendors as described more fully hereafter in relation to supply chain 
management. 

Referring to Figure 151, percolation as it applies to receiving will be 
described. Sales orders for which vendor orders have been place and that need to 
be received undergo a first level of percolation to identify receiving sales orders to 
be refused or cancelled (because of RMA, for example), COD sales orders, express 
delivery, sales orders marked for special tracking (e.g., call upon receipt), replace- 
ment sales orders, no partial or restricted partial sales orders with only one item, 
sales orders expecting back order items, sales orders with installation, sales orders 
without installation, inventory sales orders, supply sales orders, RMA returns 
expected from customer, RMA returns expected from vendor, RMA returns 
requiring install/de-install, etc. 

There follows a second-level percolation at the item level preparatory to 
actually receiving items. Items undergo percolation to identify items cancelled, 
items to be refused, items with COD, items with express delivery, items for 
replacement orders, items marked back order, items in an auto-tracked sales order, 
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items holding up installation, items holding up ship group, RMA items needing de- 
install, etc. Corrections may be made and reclassification performed until such 
point as the user is ready to receive. The user then starts the receiving process and, 
optionally, receiving status is posted via the Web or via email to selected custom- 
ers and/or vendors. 

Shipping percolation is in large part analogous to receiving percolation, 
previously described, and is illustrated in Figure 152. 

Installation percolation is illustrated in Figure 153. Installation percolation 
may be single-level, identifying sales orders with a large quantity of installation, 
sales orders ready for software network integration, sales orders ready for assem- 
bling, sales orders missing one last item, sales orders with a defective component 
for RMA processing, sales orders with RMA waiting for vendor shipment, sales 
orders with RMA needing de-installation, sales orders with RMA needing re- 
installation, sales orders with RMA for warranty repair (off-site, on-site), sales 
orders with RMA for out of warranty repair, etc. 

Supply Chain Integration/Management 

The present software program provides for Web access by various business 

partners to all of the information relevant to the business. The software may there- 
fore be described as Web-enabled Enterprise Resource Planning (WERP) soft- 
ware. The present WERP software allows for an unprecedented degree of supply 
chain integration/management. Referring to Figure 154, a left-hand side of the fig- 
ure illustrates a sell/demand chain, and a right-hand side of the figure illustrates a 
supply/assembly chain. User demand information is gathered by a user following a 
URL link from a customer Web site. The link accesses the present WERP soft- 
ware. Using the software, the user creates a quote. Assuming the ordered item is 
not discontinued, the quote may be converted into an order. The item may be sold 
complete with no component assembly required, or may be sold with component 
assembly required. In the former instance, the order is posted to purchasing, and 
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the item is ordered, e.g., by communicating order information to a vendor Web site 
and a. manufacturer Web site. In the latter instance (component assembly is 
required), a component file is accessed to retrieve a unique set of components for a 
specific item SKU. Given the order quantity, a total component requirement is 
determined. Within PRIS, component grouping is performed, e g, such that multi- 
ple "child" MWSs each contain (in bill-of-material fashion) all of the components 
required to assembly a single one of the ordered items, and a "parent" MWS of the 
children MWSs contains the corresponding number of complete items. The com- 
ponents are ordered by, as in the previous instance, communicating order informa- 
tion to a vendor Web site and a manufacturer Web site. 

Note that, if an item is discontinued or not available (i.e., backordered), if 
the items component parts are still available, the item may still be sold, the compo- 
nent parts ordered and assembled, and the item shipped. Equivalent components 
may be substituted where necessary or convenient. Also, order information may be 
conveyed to a hierarchy of suppliers. In the case of a computer, for example, the 
vendor may be Ingram and the manufacturer may be Compaq. Compaq's suppliers 
may include makers of microprocessors, memories, disk drives, etc., whose suppli- 
ers may include in turn wafer manufacturers, platter companies, plastic companies, 
etc. 

One key to the type of supply chain management described is breaking 
down items into multiple "tiers," each successive tier including component parts 
for items of a previous tier, and creating a record for each component part. Sup- 
plier relationships from one tier to the next may be identified based on information 
that is automatically updated on a frequent or substantially continuous basis. Per- 
colation of the type previously described may then be performed on component 
parts, with classification being performed on the basis of availability within multi- 
ple tiers. Availability information within multiple tiers may be obtained via the 
Web. If customer specified installation and/or shipping instructions are likely to 
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cause substantial delay in filling an order given availability information, the cus- . 
tomer may be contacted to see if the customer desires to change instructions in 
order to minimize delay. In the case of channel assembly, when component parts 
are received, they are assembled into items for shipment to the customer. 

There results a virtual inventory system with no backorders in which the 
order cycle time for the entire supply chain is compressed to that of a single order 
(single stage of a typical supply chain). 

Web Universal Business Engagement Rules (WUBER) 

Various customer-specific customizations of the behavior of the present 

WERP software have been described. Information representing desired customiza- 
tions for a particular customer are stored in a customer file of that customer. Dur- 
ing operation of the software, whenever customizable operations are performed, 
the software checks the customer file to determine how to proceed. 

Such customization may be extended to embrace virtually all of the "busi- 
ness engagement rules,' 1 both general and industry-specific, commonly negotiated 
between business partners. Such business rules serve as an electronic template for 
specifying a customized business relationship. By providing Web access to a com- 
prehensive ("universal") set of relevant business engagement rules, the creation 
and management of information-age business relationships is greatly simplified. 
The feature of providing Web access to a comprehensive set of relevant business 
engagement rules is referred to herein as WUBER ("Web Univeral Business 
Engagement Rules 1 '). 

In a preferred embodiment, WUBER not only provides for the specifica- 
tion of business engagement rules, WUBER also provides for the enforcement of 
the business engagement rules during the course of business operations. For exam- 
ple, during the course of a business relationship, the customer may decide that all 
shipments are to be made via a specific carrier. Once that carrier has been specified 
for that customer within WUBER, the software will not permit shipments to be 
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made via a different carrier. 

The extent to which a customer may freely change that customer's business 
engagement rules may vary by customer. For some WUBER fields, all customer's 
may freely select any available menu choice. For other fields, bounds may be set 
within which the field may be changed. These bounds may vary from customer to 
customer. Hence, whereas an acceptable return period for one customer may be up 
to 90 days, an acceptable return period for another customer may be up to 1 80 
days, for example. 

New business engagement rules may be easily added to WUBER. Pres- 
ently, as new business engagement rules are added, enforcement code must be 
manually written and added to the software program. In the future, such enforce- 
ment code may be automatically generated. 

A specific example of a WUBER electronic template in table form is 
shown in Figure 155. Within the header row of the table are listed various custom- 
izable program tasks. Each column of the table lists various options pertaining to a 
particular task. Various fields of the template will be briefly described. 

Various options in the Price Update column govern how products are 
priced and display for a particular customer. If an Activate flag is set the options 
selected within the column will be enforced during operations of the software. If 
the Activate flag is not set, program defaults will be applied instead. Pricing may 
be fixed price or cost plus. The frequency with which prices are updated is select- 
able, e.g., daily, weekly, monthly. If a customer has obtained a quote but not yet 
placed an order, for example, the customer may want the quote price to not change 
(even if in the customer's favor) for a specified period of time. Furthermore, a 
price minimum update amount may be specified; for example, price changes less 
than a dollor (or, say, less than 1% of the previous price) might be ignored. Vari- 
ous other options relate to the manner in which products are displayed, for exam- 
ple all products, new products, discount products, products of a specific 
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manufacturer, etc. A Personal Product List (PPL) is a user-specific list of fre- 
quently-purchased products. A Product ID (PID) is a collection of products (usu- 
ally related) saved under a single identifier. 

In the Quotes column, the customer may specify which system users may 
create quotes, which may save/retrieve quotes, which may modify quotes, and 
which may submit quotes. The customer may farther specify various limits, e.g., a 
per-quote dollar limit, a per-day quantity limit, a limit on the number of quotes 
made per day, etc. Similar options are provided in relation to Orders and RMAs. 
Note, however, that an important option in relation to RMAs is automatic RMA 
approval. 

In the Service & Repair column, various options may be specified, includ- 
ing service contract length and service response time, whether service to occur on- 
site or off-site, various service charges, etc. In the Shipping column, various deliv- 
ery options are specified. In the Tracking column, various options are specified 
regarding how customer order information is to be tracked, e.g., whether tracking 
by serial number is desired, as well as various tracking thresholds by dollar 
amount, how recent the transaction is, quantity, etc. 

In the Invoice column, various options relating to invoice delivery are pre- 
sented. In addition, the customer may specify a billing frequency and whether 
credits are to be applied to invoices, whether replacement invoices are to be issued, 
etc. In the Credit Memo column, the customer may specify whether credit memos 
are to be issued to the customer (external) or whether an internal credit is to be 
issued, etc. 

In the Payment column, various payment options are specified, including 
whether the ability to retrieve payment information is desired, credit card limits 
(credit card purchase dollar limit and frequency limit), check information, and 
EFT (Electronic Funds Transfer) limits. 

In the Security column, various security options are specified, including for 
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example, encryption, SET (Secure Electronic Transactions), security certificate, 
VPN (virtual private network), etc. Security may be handled by the customer on its 
own behalf or may be handled by the vendor. The present WERP software may in 
some instances be installed within the customer s firewall such that it becomes in 
essence part of the company. 

The Access Group column is used to specify the access rights of different 
users. In the case of viewing quotes, for example, access may range from access 
only to one's own quotes (individual access), access to one's own quotes and those 
of user's whom one supervises (supervisory access), or universal access (in the 
case of a high-ranking executive, for example). 

The Business Activities column is used by the customer to request that cer- 
tain information about its business activities be tracked and made accessible. Such 
information may include, for example, the busiest order period (week, month) the 
slowest order period (week, month), etc. 

The electronic template of Figure 155 is for the customer side of a business 
relationship. A corresponding template may also be provided for the vendor side of 
a business relationship. That is, from the point of view of a reseller, the template of 
Figure 155 expresses demands of the reseller's customers on the reseller. The tem- 
plate of Figure 156 expresses the demands of the reseller on the reseller's vendors. 

A further example of WUBER is shown in Figure 160, showing a customer 
file screen display. Within the right-hand portion of the display, the customer is 
able to, via the Web, set customer-specific criteria for automatic RMA approval. 

Virtual Intelligent Guide (VIG) 

As should be apparent from the foregoing description, the present WERP 

software is designed to minimize the impact of personnel changes. To achieve this 
goal, the WERP software incorporates a Virtual Intelligent Guide (VIG). The VIG: 
1 ) defines a task path for accomplishing each functional task by interacting with 
the system; and 2) captures and applies employee knowledge to refine each task 
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path and disallow errors. The result is to enable relatively unskilled personnel to 
quickly become proficient at performing complex functional tasks in a simple 
manner using the software. An example of VI G was described previously in rela- 
tion to accounts payable. The same model may be applied to accounts receivable, 
RMAs, sales, PRIS, etc. 

Tracking Prospective Customers and Vendors 

Customer and vendor files may be provided not only for existing customers 

and vendors but also for prospective customers and vendors. In the case of ven- 
dors, prospective vendor files provide a mechanism for capturing the knowledge of 
buyers in purchasing and of minimizing the impact of personnel changes. In the 
case of customers, prospective customer files facilitate sales force automation as 
will be presently described. 

Sales Force Automation 

During sales calls, a salesman will often be asked various question about 

particulars of various business transactions. If the salesman happens to know the 
answer, the salesman can answer immediately. More typically, the salesman 
doesn't know the answer and is forced to reply "I'll have to get back to you on 
that." "Getting back to you" will usually take days and may even take weeks, or 
may simply not happen at all. Current sales force automation software does little to 
address this situation. 

The present WERP software provides the ultimate sales force automation 
tool. Instead of C T11 have to bet back to you on that," the salesman can instead say 
"Let's check on that." The salesman may then immediately use the Web to access 
the information needed to answer the customers question. Web access may be 
through a desktop or laptop computer, either wired or unwired, or may be wireless 
through a handheld or palmtop computer. Alternatively, connection to the Web 
may be made prior to a sales call to download for a particular customer — all of the 
records, the most recent records, or some other subset of particular interest. 
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In addition to the foregoing functionality, various features of existing sales 
force automation tools may be added to the present WERP software, including 
such features as contact management (contact profile, contact history), account 
management (account information, outstanding and historical activities, order 
entry, order history, lead tracking, sales cycle analysis), sales force management 
(expense reporting, territory assignment, activity reporting, special events track- 
ing), time management (calendar, single and multi-user scheduling, to-do lists, 
dcklers, notes, timestamps), telemarketing (call list assembly, call recording, call 
planning, call reporting), customer service (request assignment, tracking and 
reporting, order status and tracking), etc. All of these functions can be performed 
"on-the-fly," in real-time with up-to-the-minute information. This real-time opera- 
tion is made possible because the underlying data is the same item sold/item detail 
data used throughout the system, simply viewed from an SFA perspective. 

Figure 157 is a block diagram of a client/server business automation sys- 
tem in which a common database supports both end-to-end business process auto- 
mation and sales force automation. 

Referring to Figure 158, the sales force automation capabilities of the sys- 
tem of Figure 157 are represented in greater detail. A sales force automation mod- 
ule combines known sales force automation functions with additional functions 
made possible only by the end-to-end business process knowledge base stored in 
the single database described previously. 

Known sales force automation functions include, for example, activity log- 
ging (actual time and data of daily activites by customer), intelligent notes (sort- 
able and editable), and triggers (reminders) for follow-up calls, major 
opportunities, etc. The functions are supported by a summary display (drawn from 
the customer file) used to display contact information for customers by department 
and title. Various other functions may also be provided. 

An expense reporting function is also provided. Unlike conventional sales 
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force automation tools, however, expense information is combined with compen- 
sation information stored in the database in order to gain a complete picture of the 
profitability of a saleman. Based on profitability, a rewards structure may adjust 
the compensation of the salesman and provide performance feedback to the sales- 
man through the sales force automation module. 

Forecasting information may also be displayed to the salesman through the 
sales force automation module. Because the database stores complete historical 
transaction information, a sales forecast can be readily compiled based on the his- 
torical base. Other types of forecasts can also be compiled. For example, market 
projection information may be entered into the database (downloaded or entered 
manually), and based on this information, a forecast can be compiled. A forecast 
can also be compiled based not only on current customers but based on prospective 
customers. Such a forecast provides additional motivation for a salesman to con- 
vert prospective customers into actual customers. 

Information from WUBER may also be displayed to the salesman through 
the sales force automation module. When a new salesman succeeds a departing 
salesman, the new salesman, by consulting WUBER, can readily learn the estab- 
lished business engagement rules for a particular customer. 

Information from the human performance module may also be displayed to 
the salesman in the form of an activity summary display. In an exemplary embodi- 
ment, activities in various categories (columns) are quantified (rows) in dollars 
where applicable (for both sales and purchase orders), in quantity where applicable 
and in duration where applicable. For example, dollars sales, dollars purchase 
orders, and unit volume (quantity) are displayed for the previous year, the present 
year, and for the previous month, as well as for the peak month (max. ) and the low 
month (min.). In other categories, e.g., ship-to-date and payment history, an aver- 
age time in days is displayed, between the time an order is placed and shipped and 
the time an invoice is sent and paid, respectively. 

An example of a screen display for Sales Force Automation is shown in 
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Purchase Requisition Budget Forecast 

Orders, represented by MWSs, may be for resale or for internal use. A field 
within the MSW record distinguishes the type ofMWS, including whether it is for 
internal use. Just as historical analysis and forecasting may be applied to customer 
sales, these same techniques may be applied to internal sales. The cycles o p pinch/ 
spend that often aflict corporate departments may therefore be avoided. Manage- 
rial personnel are able to determine easily in real time how much of a budgeted 
amount has been spent and how much remains to be spent. 

Comparison With Known Workflow Systems 

In contrast with known workflow systems, the present system, sometimes 

referred to hereinafter as the ICE™ (Internet Commerce Equalizer) system, repre- 
sents a purpose-built application suite where all applications are both physically 
implemented and logically rational source or target applications in a Dynamic 
Workflow™ Environment 

The ICE system may be described as a broad-spectrum suite of Internet- 
optimized business applications, that are designed and built to permit the imple- 
mentation and execution of workflows without the mandatory parameter setting, 
software switch setting, customization and workflow preparation common to all 
other workflow environments. This is made possible by several, simultaneous 
development and runtime environment characteristics and by several carefully 
considered simultaneous application design and development practices. 

To appreciate the difference between the ICE system and conventional 
workflow systems, the background of conventional workflow systems will be 
briefly described. 

Arguably the origins of workflow are as ancient as the origins of industry. 
In modern industry, workflow has taken the form (under different names) of the 
assembly lines of Henry Ford, or as the doctrines of time and motion as formalized 
by industrial theorists like Taylor and Gilbraith. 
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Very recently, (the 1980s) workflow has appeared in computing and office 
automation in the form of task-based menus and wizards. Most recently, (the mid- 
1990s) workflows have taken the form of environments that tie ordinary business 
applications together into larger, structured super-applications that consist of 
applications tied together in a workflow definition environment driven by work- 
flow "engines." 

These environments have the capability of performing state-transition or 
branching logic in contrast to the more mundane task-based menus. And unlike 
wizards which are normally used for intelligent installation procedures, workflows 
are usually used to support the structured execution of routine business applica- 
tions. 

Examples of such environments could include SAP's workflow operating 
in the Dr. Schier™ graphical workflow environment or Baan's Dynamic Enter- 
prise Modeling running in the COSA™ environment. And, these environments 
have one common heritage with workflow of the past. Notwithstanding words like 
"dynamic" in their names, these environments are inherently static. 

Static is used to mean that once a workflow has been built and imple- 
mented in any of these workflow environments, it stands as a defined super-appli- 
cation. To execute a workflow in any of today^s existing workflow environments 
that has not been previously defined, prepared, and implemented is not possible. A 
user attempting to do so would find himself in the same position as a factory 
worker who attempted to execute an assembly procedure off the assembly line. He 
would find himself without resources or the means to execute any procedure for 
which a physical infrastructure had not yet been created. 

The ICE system has a true dynamic workflow environment. This means 
that the users of the ICE system can go places with the application even when the 
metaphorical steel rails of an assembly line have not yet been built there. 

In order for this to happen, the ICE environment must be fundamentally 
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different from competing pre-defined, structured workflow environments. The 
basis of this dynamic flexibility and the goal of all recent design efforts is the 
enabling of all ICE applications as potential sources or targets in a workflow. 

This potential must be inherent, and not the result of extensive preparation, 
switch setting, or parameter setting of older-generation applications. It does not 
even matter if this preparation is largely automated in a separate (static) definition 
and development environment, because such relative ease of building workflow 
scaffolding is qualitatively different than not requiring scaffolding for workflow 
mobility in the first place. 

Real-world business users of older-generation enterprise applications have 
made comments like, "it's like taking off handcuffs, 17 to navigate and solve busi- 
ness problems in the ICE system. Dynamic Workflow means that the user is not 
bound to one pre-defined way of doing a business procedure or of solving a prob- 
lem. 

Of course, the ICE system can enforce business procedures (in fact most 
routine business procedures in the ICE system are completely automated) and of 
course the ICE system is capable of enforcing GAAP and APICS standards in 
accounting and manufacturing. But wherever possible, the ICE system gives the 
user a choice even as it automates routine procedures. And when it comes to 
exception handling, the Dynamic Workflow environment in the ICE system saves 
significant time and effort. 

In ordinary ERP and business systems, sequences of applications known as 
workflows are built up using specialized development environments. As with any 
other application, workflow or subsystem that is built up from either lines of code 
or from higher level components or applications, nothing exists that has not been 
previously defined and built. 

In other words, to execute a particular workflow, someone must first 
implement it. The implementation system must follow strict rules and in many 
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cases perform complex re-configurations of the workflow applications so that they 
are properly enabled as "source" or "target" applications. The workflow environ- 
ment starts out either as a template of other pre-existing workflows, or simply as a 
blank slate on which to build the workflows that are to eventually be executed. 

In the ICE system, by contrast, it is possible to navigate a comprehensive 
"web" of applications in any way needed by user, with each and every applica- 
tion already a potential source or target application to every member of the naviga- 
tion web. 

A unique feature of the ICE system is its capability to support Dynamic 

Workflow. Dynamic Workflow may be described as follows: 

Conventional workflow starts with a blank slate and then builds up 
the workflow from individual applications or components. Even 
when workflow templates are used those templates simply specify 
which components are added by default to the blank slate. 

In conventional workflow systems, applications must be carefully con- 
ditioned, parameterized, and otherwise programmed to work together 
in a specific workflow, because they must often pass messages, passed 
parameters, or transactions between them. Those transactions must be 
data-type and business-rule-logic compatible. 

The applications that comprise a workflow will rarely work outside of 
the specific work flows they were designed for. This is because in con- 
ventional application systems the applications work more or less inde- 
pendently and are typically constructed around one or more specific 
(and independent) data files. 

This means that work flows must be constructed just like applications. 
Nothing is executable unless it has already been defined and imple- 
mented. The only difference is that applications are built up from rou- 
tines and workflows are built up from applications. Workflows are 
simply hyper-applications that are built from components at a coarser 
level of granularity and a higher level of abstraction than the individual 
applications that make up the workflows. 

Even the most sophisticated and flexible of the existing workflow sys- 
tems require active developer, designer, analyst and system-support 
intervention before the workflow can be implemented. 

Conventional workflow works as a "start with nothing and build" 
method. No application-to-application pathway exists unless and until 
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it is actively implemented. 

The ICE system has a number of architectural characteristics that when 

combined, produce a unique Dynamic Workflow execution environment: 

It is a characteristic of the ICE architecture that all applications are 
object-based methods that interface with a unified, synchronous, 
"solid-state" database. 

These methods are written in such a way that most of them can be 
safely invoked in any order. Because these methods are actually only 
different logical views of the same "solid-state" database, any changes 
made by one method to the "solid-state" database, are simultaneously, 
instantaneously, and synchronously virtually "posted" to all other 
methods, in the ICE system. 

It should be noted that this posting is strictly virtual. No physical 
parameter passing is done and none is required, because there is only 
one database operating under strict rules of commit control. All data- 
base updates are accompHshed synchronously, and under the protec- 
tion of internal database commit control such that any data update is 
instantaneously and simultaneously propagated through any view that 
sees that data. 

In contrast to workflow systems where business objects are placed on a 
blank slate, and where no workflow exists that has not been previously 
defined, the ICE system is a web of business functions (methods). 
Potential connectivity and application-to-application workflow are uni- 
versally present. 

This permits a ^start with everything and set guidelines" workflow 
model. 

Normally, in the routine user interaction with the ICE system, routine, 
pre-defined business workflows are followed, and these are docu- 
mented and programmed into the system as user guidelines, task-based 
menus, wizards, or procedures. Workflows may also be defined with 
state-transition intelligence, such that a particular data entry value will 
result in changing the next application along the application path. 

At end-user security levels, these procedures can be defined so that any 
change from a normal business procedure requires supervisor approval. 
User roles, rights and authorities can be comprehensively managed. 

However, if an exception condition arises, the user of the system has 
the option of invoking whatever necessary relevant application is 
required, with the assurance that data integrity, data consistency, and in 
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most cases, business rules will not be violated. 

Occasionally, management or supervisors will want to change busi- 
ness rules on purpose, and this can be done at a high enough level of 
supervisory system authority. 

Furthermore, all workflows in the system and the applications that 
comprise those workflows are structured in such a way that the work- 
flows can readily be reversed at any time. An example would be when 
a sales situation turns into an RMA. In such a situation, the same 
workflow can be changed into a reverse workflow at any stage by sim- 
ply reversing navigation. 

It should be noted, that whenever necessary, rational business rules can 
be overlaid on top of this "universal navigation Web" as would be the 
case if the invocation of a method results of posting the general ledger. 

In such a case, business rules dictate that the original posting general 
ledger must remain intact, and the corresponding opposite entry must 
be made. Even when such exception conditions are defined, universal 
navigation of the system is still possible if the user has a high enough 
level of authority. 

By creating a workflow environment where nearly any business 
method invocation sequence can be followed without violating system 
integrity, the ICE system has achieved a new level of system flexibility 
and the ability to respond to business contingencies. 

Even in the most flexible conventional workflow systems, situations 
arise where new methods need to be inserted into a workflow 
sequence, or other methods need to be removed, or an alternate method 
substituted for the original method. In a conventional workflow sys- 
tem, the new procedure must be defined, the applications properly pre- 
pared, through the setting of parameters and switches, and then the 
workflow must be tested. 

In such a situation, both application logic and database changes can 
have a negative "ripple effect" throughout the system often requiring 
extensive impact analyses. 

Obviously, this process is time-consuming, and is not practical for 
response in a contingency or exception situation. In the ICE system 
predefined workflows are set out as guidelines for normal business pro- 
cedures such as order entry. At the same time, the user is able to over- 
ride these guidelines whenever necessary. It means that the system can 
respond dynamically to changing business conditions. 

While it should be emphasized that the system does not create applica- 
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tion functionality or business methods were none existed previously, it 
should also be emphasized that the system is capable of dynamically 
adapting business workflows to ever-changing conditions. This allows 
the ICE system to respond dynamically to business impacts. 

♦ Even where new methods are required to support previously undefined 
and non-implemented business method functions, the developer work- 
load to create such new functions is greatly reduced in the ICE archi- 
tecture because of its natural immunity to ripple effect. A new business 
method has zero impact on all existing business or future new business 
methods, and any additions to the database have zero impact on all 
existing or future new Easiness methods.. 

• Even in the rare instance of a change to the database, automated data 
type declaration and synchronization in the ICE development environ- 
ment allows the rapid, comprehensive and automated update of all the 
business methods in the system. This is an extremely powerful feature, 
and a necessary one because in order to be intrinsically workflow- 
enabled, all ICE applications must conform to the same data integrity 
and consistency rules. 

In practice much of the work of creating workflows in standard work- 
flow environments consists of analyzing and controlling ripple effect, 
achieving project scope control, and conditioning the existing applica- 
tions to work in the workflows that the designer wishes to implement. 
The ICE system eliminates these traditional bottlenecks to workflow 
development. 

The foregoing discussion has focussed on the background, rationale and 

benefits of Dynamic Workflow. The following discussion will focus on keys to 

Dynamic Workflow in the ICE sytem. 

Eliminate the need to pass physical transactions or parameters 
between applications 

An important purpose is served by eliminating the requirement to pass 
physical transactions or parameters between applications. Much of the condition- 
ing and preparation of conventional workflow systems involves detailed data type 
checking and transaction matching from a source object to a target object. This is 
true whether the source object is a "pure" object or a hybrid object consisting of a 
more conventional database table and corresponding application. 

If all the applications in an application system are actually methods that act 
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on a unified "solid-state" database, and if all data type checking is done centrally, 
then one major source of potential application incompatibility is eliminated. This 
is exactly what is done in the ICE system. The ICE sytem is developed using a 
RAD environment (e.g., 4D from ACI, Inc.) that is capable of performing auto- 
mated, centralized data type checking and declaration. 

In fact, in the ICE system, data or parameters cannot be passed to any ICE 
application because once any data in the ICE system are updated, they are already 
in any and every method or view in the system. While this architecture could con- 
ceivably create currency problems and scalability limits in very large implementa- 
tions, presently, no single ICE instance is designed to support more than a hundred 
or so users. Thus, ICE can operate on a "solid-state" instance of persistent data. 

In this environment, data integrity rules are enforced by conventional 
RDBMS mechanisms. In fact, the ICE data model can be deployed as an Oracle 
database for example. Data consistency cannot be violated either because of all 
ICE applications share identical data consistency rules. Business rules are guided 
(not enforced) by a combination of application logic and workflow. 

ICE can be and is coded to enforce certain business rules without excep- 
tion. These would include things like double entry bookkeeping transactions. In 
all other cases however, the user with a high enough level of authority can invoke 
applications in what ever order suits the business case. 

• ICE applications are coded to "open navigation Web" standards. 

Every ICE application is written as if it could be invoked by anv other 
application in the ICE system, and contains the navigation infrastructure and user 
enabling to support the invocation of any other application in the ICE system. 
With very rare exceptions, which are only made to conform to certain accounting 
or business restrictions, this is the actual case. 

For the purpose of facilitating the execution of routine business processes, 
task-based, conventional workflow, and automated procedures or agents can be 
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used. The big difference comes in when it becomes necessary to override an estab- 
lished procedure, or possibly even create, on-the-fly as it were, new procedures or 
exception-handling workflows. 

One metaphor that describes the ICE system workflow in contrast to con- 
ventional workflow is that conventional workflow presents the implementation 
staff with a blank slate on which all workflow constructs must be implemented 
before they can be used. The ICE system presents the users with an open white 
board of potential navigation paths that are typically defined by navigation guide- 
lines. 

Regardless of which ICE application a user happens to be in, a direct navi- 
gation path exists to any other ICE application. When the user gets there, the user 
can almost always perform meaningful create, read, update, or delete operations on 
the data that they see through the new "window" that they have chosen. 

Furthermore, each ICE application is written at a much broader level of 
granularity than the typical application in a conventional system. Each view in the 
ICE system encompasses what would normally be two or three levels of drill down 
in a conventional system. 

Even the "fast path" user in a conventional system typically cannot make 
any changes to the data that they access through the manually invoked applica- 
tions, without potentially violating one or more business rules. In any case, the 
user of a conventional system is looking at data that were designed to be stored 
either as unit records or as the rows of data in a relational database designed to be 
displayed on one 80 column by 24 line screen. 

This is true even in systems that have been retrofitted with modern graphi- 
cal user interfaces. In such systems, the graphical user interface is an aesthetically 
pleasing overlay on top of applications and data definitions that were designed to 
completely different standards. 

The following table first lists in bold some of the primary architectural 
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characteristics that distinguish the ICE system from conventional workflow sys- . 
terns. The rest of the table lists some of the consequences and spinoffs of this 
architecture. 
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Fundamental conven- 
tional workflow archi- 
tectural charactistics 
are in bold 


Fundamental ICE™ 
architectural character- 
istics are in bold 


Fundamental benefits of 
ICE™ are in bold 


Fixed, static binding naviga- 
tion 


Open Navigation 


Enjoy the flexibility of Inter- 
net browser-style navigation 


Individual applications pri- 
marily maintain individual 
tables, or as in the case of 
"unified database" products, 
separate data areas 


All applications are actually 
object-based methods that 
view the same synchronous 
database 


No data type mismatches or 
errors are possible, mes- 
sages, parameters and trans- 
actions are passed virtually, 
not physically eliminating 
transaction errors 


Multiple independent data 
tables typically supported by 
multiple relational database 
instances 


One logically "solid-state," 
synchronous database 


One update by one user 
using one business method 
simultaneously and instanta- 
neously "posts" that update 
across all users and all busi- 
ness methods 


E -commerce and Internet 
enabling typically a retrofit or 
add-on 


E-commerce and Internet 
architecture is intrinsic to the 
ICE™ (Internet Commerce 
Enabler) architecture 


Both user navigation and 
inter-system communication 
are fully Internet enabled 


Applications must be retrofit- 
ted and customized to work 
in the workflow environment 
because they were originally 
written to be either stand- 
alone or conventional task- 
based menu driven applica- 
tions 


ICh IM applications (business 
methods) are designed, 
architected and written spe- 
cifically for the workflow 
environment. Every busi- 
ness method is a potential 
source and/or target method 
to every other method. 


Ail business processes are 
reversible, flexible and exten- 
sible. The user has the func- 
tional equivalent of a 
browser "back button," as 
well as a routine workflow 
"forward button." The poten- 
tial navigation web is a 3- 
dimensional geodesic of 
business methods 


Applications tend to be frag- 
mentary. In order to see all 
relevant data, several layers 
of drill down are provided 


Applications are written at a 
much broader level of granu- 
larity. Although underlying 
synchronous data is stored 
internally as 3NF relational 
data (no repeating groups, 
elements or foreign key 
dependencies), users can 
see (and manipulate) at least 
2 and usually more "drill- 
down" levels at once. 


Applications have a central 
function with multiple over- 
lapping functions or data dis- 
play. It becomes 
immediately apparent to a 
user where they might need 
to move to place the data 
they want to primarily manip- 
ulate in the center of their 
chosen "data window." Fur- 
thermore, that movement is 
always possible. 


Secondary characteristics 
follow: 


Features: 


Benefits: 


start with nothing and then 
implement business functions 
as necessary 


Start with open 'go anywhere 
navigation and define business 
process guidelines as neces- 
sary 


Users spend time on business 
process definitions, not on 
implementation mechanics 
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Business process and best 
business practice templates 
contain applications lists, state 
transition rules and extensive 
application configuration 
switch, parameter, and data 
compatibility information 


business process and best 
business practice templates 
contain business method navi- 
gation guidelines and state 
transition rules only 


Much less chance for errors. . 
Much greater flexibility of navi- 
gation and execution if the user 
needs to go beyond the bound- 
aries of the predefined workflow 


Just because an application 
works in workflow "A" does not 
necessarily mean it will work in 
workflow "B" 


All applications are actually log- 
ical methods that view the 
same synchronous database 
and are compatible 


uata cannot get out of synchro- 
nization. The results of busi- 
ness actions can be seen right 
away. 


Applications must "Know they 
are part of a workflow and won t 
work unless properly prepared 


Applications do, 1 1 "Know or 
"care" if they are part of a work- 
flow or not 


Slapping a step, navigating to 
an alternate step or viewing 
results wc*i't corrupt the work- 
flow 


Workflows are logical and phys- 
ical super-applications made up 
of a number of sub-applications 


Workflows can act as if they 
were super-applications but 
workflow architecture is logical 
only 


Kipple effect is eliminated, 
implementation time is greatly 
reduced, users can concentrate 
on business solutions, not 
implementation mechanics 


Adding or removing an applica- 
tion from a workflow has a sig- 
nificant impact on the workflow 
and on the applications the 
workflow contains 


Adding or removing an applica- 
tion changes the logical out- 
come of a workflow but has no 
effect on the other applications 
in that workflow 




Implementing a worktlow 
requires development and test- 
ing 


implementing a worKtlow 
requires a rational business 
proposition 




Exception handling workflows 
must be anticipated or their 
need encountered and then 
they must be developed before 
they can be implemented 


Exception handling conditions 
can occur, require the ad hoc 
execution of a previously unex- 
ecuted workflow and optionally 
be formally defined 




Conventional fcKP and other 
business applications must 
support physical message and 
parameter passing 


lut ,M applications are meth- 
ods that view the same, syn- 
chronous database. Physical 
transactions and parameters 
are not passed. 


Several potential sources of ; 
error are eliminated, particularly 
data type and transaction for- 
mat mis-matches j 


Most conventional worktlow 
implementation errors occur 
because of application configu- 
ration and transaction data 
errors 


lUb lM applications cannot be 
further configured for workflow 
because they are already 
designed and implemented for 
workflow; transaction data 
errors are impossible because 
all applications are already 
viewing the same synchronous 
data 


Par greater flexibility of naviga- \ 
tion, fewer errors, faster 
response times 


A workflow may be reversed 
(e.g., change an order into a 
return) by completing the order 
workflow and then invoking a 
return workflow 


A worKtlow may be reversed at 
any time by choosing a reverse 
navigation path. 


A business process may be 
reversed without needing to 
complete the first process and 
then to complete a counterbal- 
ancing process 
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A management override of nor- 
mal workflow procedures that 
has not been thoroughly tested 
risks violating business, data 
consistency and in some 
cases, even data integrity rules 


A management overnde ot nor- 
mal workflow procedures 
involves invoking alternate 
business methods which all 
obey the same data consis- 
tency and integrity rules. Even 
apparent violations of business 
rules (e.g., create a fictitious pro 
forma order with no customer 
and missing suppliers) will not 
corrupt data integrity or consis- 
tency. 


it is possible to perform unfore- 
seen tasks or to prepare non- 
conforming (to any existing 
workflow) quotations, pro for- 
mas or bids. Entire transaction 
sets may be duplicated or re- 
routed to additional customers 
in a zero programming, zero 
workflow engineering environ- 
ment 


Accounting ruies (e.g. GJAAP 
required dcuble-entry book- 
Keeping and transaction preser- 
vation) must be externally 
enforced through workflow, 
business and data consistency 
rules 


Accounting rules (e.g. GAAP 
required double-entry book- 
keeping and transaction preser- 
vation) are enforced by 
workflow and business method 
ruies at point of entry 




tven in so-called "dynamic ' 
workflow modeling systems, 
the actual workflows are stati- 
cally bound to the operating 
environment 


in lUb )M , ah ousiness methods 
are, in the object-based sense, 
dynamically bound to the oper- 
ating environment 


All lut ,M workflows potentially 
exist as un-executed but possi- 
ble entities 


""By Lne time an exception solu- 
tion is implemented in a con- 
ventional workflow 
environment, conditions caus- 
ing it have already have 
changed (e.g., the customer 
may not be a customer any- 
more 0 


Any workflow is already poten- 
tially implemented in ICE™. 
When an exception arises, it 
can be dynamically responded 
to. 


instant response to exception 
conditions 


^Conventional workflow applica- 
tions are ordinary task-based 
menu style programs adapted 
to an externally imposed work- 
flow framework 


JUb ,M applications are actually 
logical views and methods that 
are initially architected and pur- 
pose-built to operate in a 
dynamic workflow environment 


No further setup or conditioning 
of applications is necessary in 
order to perform workflow func- 
tionality 


A major source ot error in con- 
ventional workflow systems is 
data type mismatches 


am lut lM methods are logical 
views of the same physical and 
logical database — data type 
check errors are literally impos- 
sible 


All data in all applications tor all 
users is always current. Data 
integrity and consistency are 
enforced in one place 


uata types (e.g., packed, 
numeric, zoned, alpha, bitmap) 
must be declared by a devel- 
oper 


Uata types are automatically 
synchronized and reconciled in 
the ICE™ development envi- 
ronment — any and all type dec- 
larations when necessary are 
strictly automated 




Conventional development 
environments have separate 
tools to enumerate change or 
enhancement impact. Adding 
an application can impact much 
of the existing system. 


1 ne luc development envi- 
ronment automates data type 
reconciliation and optionally 
can report the changes an 
enhancement may have 
caused. All applications use 
the same data consistency 
ruies 
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conventional tRP system 
architecture must be capable of 
supporting Fortune 1 00 enter- 
prises. Smaller implementa- 
tions must carry the design 
overhead of these architectures 


lUh IM is designed and opti- 
mized for business instances 
requiring less then 125 GB of 
live transactional data and is 
able to radically reduce com- 
plexity and overhead (this does 
not rule out supporting multiple 
ICE™ instances in a single 
enterprise) 


tut 1M is optimized tor your 
business, not for a multi-billion 
dollar multinational. You don't 
pay for all that overhead either 
in license and consulting fees 
or in performance 


Any business method in a con- 
ventional workflow environment 
is a physical application that 
must be selected and adapted 
as a sr urce and/or target appii- 
| cation in the workflow 


Any business method in ICh iM 
is potentially either a source or 
target method to all other meth- 
ods in a read mode, and is a 
loaicai source or taraet tn mn«it 
other methods in a create, 
update or delete mode 




worKTlows are stnctiy urn-direc- 
tional except for branches and 
loops. Even so, the workflow 
must end at a predetermined 
ending point. 


workflows are all potentially bi- 
directional. For example, an 
order entry workflow may turn 
into an RMA (return material 
authorization) at any point sim- 
ply by taking the reverse navi- 
gation path. | 





It will be appreciated by those of ordinary skill in the art that the invention 
can be embodied in other specific forms without departing from the spirit or essen 
tial character thereof. The presently disclosed embodiments are therefore consid- 
ered in all respects to be illustrative and not restrictive. The scope of the invention 
is indicated by the appended claims rather than the foregoing description, and all 
changes which come within the meaning and range of equivalents thereof: 
intended to be embraced therein. 



are 
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APPENDIX A: NIGHTLY UPDATE REPORT 



Subject: MegaNetworfcNightly report (12/18/98 10:45 PM) 

Sent: 12/19 6:39 AM 

Received: 12/18 10:44 PM 

From: MeaaNiahtlv@meQanetwork.com 

To: charles@meaanetwork.com 

iohn@meaane twork.com 

kennv@meaanetwork.com 

kirn @ meaanetwork.com 

wendv@meaanetwork com 

won @ meaanetwork.com 



No reminders today 



Nightly Update Reports Follow 



All MWS numbers are in sequence. 

No MWS cancellation problems were found 



The following sales records had ord/rcv/shp date problems which were 
repaired succesfully. No other date problems found. 

M98-28538 11/5/98 



No MWSs with unit X qty price/cost problems were found. 

The following sales records have items that are received and not shipped. 

M98-28619 12/7/98 NoPartial UNION BANK OF CALIFORNIA 
M98-28632 12/9/98 NoPartial UNION BANK OF CALIFORNIA 
M98-28633 12/9/98 NoPartial UNION BANK OF CALIFORNIA 
M98-28639 12/11/98 NoPartial UNION BANK OF CALIFORNIA 
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M98-28640 12/11/98 NoPartial UNION BANK OF CALIFORNIA 
M98-28657 12/17/98 NoPartial UNION BANK OF CALIFORNIA 
M98-28658 12/17/98 NoPartial UNION BANK OF CALIFORNIA 
M98-28659 12/17/98 NoPartial UNION BANK OF CALIFORNIA 
M98-28660 12/17/98 NoPartial UNION BANK OF CALIFORNIA 
M98-28662 12/17/98 NoPartial UNION BANK OF CALIFORNIA 



The following shipping records shipped in the last 7 days have defualt 
manifest frt totals. 

11/23/98 UPS Pickup#: 99076868 
11/24/98 CALL TAG Pickup#; 502960111 
12/1/98 CALL TAG Pickup#: 504632811 
12/4/98 0306-243219- Pickup#: 
12/11/98 UPS Pickup#: 200 monitor 
12/14/98 UPS Pickup#: 990768 
12/14/98 UPS Pickup#: 990768 
12/14/98 SECURITYEXP Pickup#: F71649 
12/14/98 SECURITYEXP Pickup#: F71650 
12/15/98 SECURITYEXP Pickup#: F71651 
12/15/98 SECURITYEXP Pickup#: F71652 
12/15/98 UPS Pickup#; 990768 
12/16/98 SECURITYEXP Pickup#: F71653 
12/16/98 SECURITYEXP Pickup#: F71654 
12/16/98 UPS Pickup#: 990768 
12/17/98 UPS Pickup#: 990768 
12/18/98 UPS Pickup#: 990768 



The following RMAs have date or qty problems and were NOT fixed. 

R-272186CR 7/24/97 
R-274615XDM 8/12/97 
R-292761CR 12/22/97 



No RMA credit problems were fuond. 

The following RMAs have been received from custome-s in the last 30 days 
and need credit memos. 

R-321917CR Invoice: 12/1/98 
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R-322083CR invoice: 12/15/98 
R-322118CR Invoice: 12/16/98 
R-322267CR Invoice: 12/15/98 



No RMAs have been received from customers in the last 30 days that need 
replacement MWS attention. 



All customer invoices that have been printed have been issued. 



The following customer invoices are issued and not printed. 
*=Old 



* 17803 


Customer 


*17827 


Addendum 


* 17828 


Addendum 


*17829 


Addendum 


* 17845 


Customer 


*17857 


Customer 


17858 


Customer 


17859 


Customer 


17860 


Customer 


17861 


Customer 


17862 


Customer 



UNION BANK OF CALIFORNIA 12/8/98 Paid in full 
UNION BANK OF CALIFORNIA 12/14/98 Paid in full 
UNION BANK OF CALIFORNIA 12/14/98 Paid in full 
UNION BANK OF CALIFORNIA 12/14/98 Paid in full 
SOUTHERN CALIFORNIA EDISON 12/16/98 
SOUTHERN CALIFORNIA EDISON 12/18/98 
UNION BANK OF CALIFORNIA 12/18/98 
UNION BANK OF CALIFORNIA 12/18/98 
UNION BANK OF CALIFORNIA 12/18/98 
UNION BANK OF CALIFORNIA 12/18/98 
SOUTHERN CALIFORNIA EDISON 12/18/98 



All items shipped in the last 30 days have been invoiced. 
The following customer invoices were found to have commission problems: 
M97-25714 10/15/97 for Charles commission & invoice GMs are different. 



17843 M98-28645 12/16/98 for VERNON commission & invoice GMs are different. 
17843 M98-28645 12/16/98 for KIM SEALE commission & invoice GMs are different. 



Commission dates were all found to be valid. 

All customer invoices issued in the last 90 days have 2 commissions. 
No duplicate vendor invoices were encountered. 
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All vendor invoice billed amounts equal payment register totals. 

All items received in the last 30 days have been fully shipped. 

The following MWSs have in house items that need to be ordered and/or received. 

M98-28657 12/17/98 
M98-28658 12/17/98 
M 98-28659 12/17/98 
M98-28660 12/17/98 
M98-28662 12/17/98 
M98-28663 12/18/98 

All items on hold or cancelled are not on a payment register. 

All Vendor Payment Register payment amounts match Ven Invoice payments. 

All Vendor Payment Register credit amounts match Ven Collection amounts. 

All Vendor Payment Register Credits have been issued properly. 

No PrePaid Vendor Invoices were found on Non PrePay Vendor Payment Registers. 

The following vendor credits have possible duplicate expected credits. 

Exp-4478 00/00/00 Invoice: 

Exp-5185 00/00/00 Invoice: 50-10686-21 

All expected credits have an invoice assigned. 

All Vendor Invoices have payment schedules that match the Invoice total. 

All Ven Invoices are assigned to an AP Invoice Register. 

All Ven Collection records are assigned to an AP register. 

All Paid Ven Invoices are assigned to an AP Payment register. 
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All used Vendor Credits are assigned to an AP Payment register 



The following MWSs have shipped in the last 30 days but are NOT fully or 
over invoiced, or not printed. 
*= New 



*M98-28573 Customer SOUTHERN CALIFORNIA EDISON Unprinted invoices 

*M98-28647 Customer SOUTHERN CALIFORNIA EDISON Unprinted invoices 

*M98-28649 Customer UNION BANK OF CALIFORNIA Unprinted invoices 

'M98-28651 Customer UNION BANK OF CALIFORNIA Unprinted invoices 

'M98-28652 Customer UNION BANK OF CALIFORNIA Unprinted invoices 

•M98-28653 Customer UNION BANK OF CALIFORNIA Unprinted invoices 



No customer invoice tax problems were found. 

All unissued customer invoices were successfully issued. 



The following Customer Credits have no tax and are taxable. 
CM-1 0432-2-10 5/15/97 Restock 



Won Choi 

Mega Network, Inc. 

Phone:(408)730-9138 x839 

Fax:(408)720-1293 

won @ meaanetwork.com 
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Structure for Mega3.5.4 
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Structure for Mega3,5.4 
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Structure for Mega3.5.4 
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Structure for Mega3.5.4 
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Structure for Mega3.5.4 
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Structure for Mega3.5.4 
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Structure for Mega3.5.4 
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Structure for Mega3.5.4 
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Structure for Mega3.5.4 
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Structure for Mega3.5.4 
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Structure for Mega3.5.4 
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Structure for Mega3.5.4 
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Structure for Mega3.5.4 
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What is claimed is: 

1 . A method of business-to-business transaction processing using a 
database and a database management system, comprising: 

receiving user demand information electronically, 
at least partially in response to . . ceiving the user demand informa- 
tion electronically, automatically storing an order record in the database 
and maintaining the order record in the database throughout a life cycle of 
the order; and 

during the life cycle of the order, multiple users each accessing the 
order record and processing the order to accomplish a respective one of 
multiple business functions, and creating records related to the order. 

2. The method of Claim 1, wherein the life cycle of the order includes 
an expected period for at least one of reversal, service, and parts order 

3. The method of Claim 2, wherein reversal includes customer returns 
and correction of improperly fulfilled or mistaken orders. 

4. The method of Claim 1, or Claim 2 or Claim 3, further comprising 
providing within the database management system at least one ot a 

table switch function and a related table switch function, wherein 

the table switch function enables a user to freely view 
records of any of various tables except as otherwise prohibited by 
access authority defined by a supervisory user; 

the related table switch function enables a user to freely 
view records of any of various tables related to a selected record, 
except as otherwise prohibited by access authority defined by a 
supervisory user. 
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5. The method of Claim 4 y wherein the related switch function is used 
to display information to a user via the Web. 

6. The method of any of the preceding claims, further comprising 
defining automated workflow processes for a plurality of business function using 
the database and the database management system, wherein the workflow pro- 
cesses constrain user inputs and actions but allow use of at least one of the table 
switch function and the related table switch function. 

7. The method of Claim 6, further comprising allowing a user with 
proper authority to access all tables containing transaction-relevant information 

8. The method of any of the preceding claims, further comprising pro- 
viding a central table supporting multiple business functions, whereby changes 
made by one user performing one business function can be viewed immediately 
thereafter by other users performing other business functions 

9. The method of Claim 8, wherein the central table is an item detail 

table. 

10 The method of Claim 8, further comprising: 

users, in response to business events, entering information attecting 
financials into the database; and 

posting general ledger entries in the database such that latency 
between entry of said information and posting of a corresponding general 
ledger entry is either negligible or not greater than a predetermined small 
time period. 
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1 1 . The method of Claim 1 0, wherein the predetermined small time 
period is one day, allowing for the preparation of substantially real-time financial 
reports. 

12. The method of any of the preceding claims, further comprising pro- 
cessing information stored within the database to provide functionality within a 
majority of the following categories: enterprise resource planning, sales force 
automation, supply chain management, purchasing automation and electronic 
commerce. 

13. The method of any of the preceding claims, further comprising, 
in response to receiving the user demand information electroni- 
cally, automatically storing a quote record in the database, 

receiving further user demand information electronically, 
in response to receiving the further user demand information elec- 
tronically, automatically convening a quote record to an order record 

14 The method of any of the preceding claims, wherein the database 
management system is Web-enabled, and at least one of said user demand infor- 
mation and said further user demand information is received via the Web 

15. The method of any of the preceding claims, further comprising a 
user retrieving a quote record that has not yet been convened into an order record, 
modifying the quote record, and updating the quote record 

16. The method of any of the preceding claims, funher comprising a 
user retrieving an order or quote record, duplicating the order record as a quote 
record, modifying the quote record, and saving the quote record as a new quote 
record. 



SUBSTITUTE SHEET (RULE 26) 



WO 99/33016 PCTYUS98/27496 

176 

1 7. The method of any of the preceding claims further comprising 
allowing a supervisor to view quotes created by subordinates of that supervisor: 

1 8. The method of any of the preceding claims, further comprising, for 
each of a plurality of users, storing within the database management system a plu- 
rality of favorite quotes of that user for ready duplication. 

19. The method of Claim 18, further comprising allowing a user to 
change that user's favorite quotes and effecting the changes on-the-fly in real time. 

20. The method of any of the preceding claims, further comprising elic- 
iting user demand information by displaying to a user products approved for pur- 
chase by that user. 

2 1 The method of any of the preceding claims, further comprising elic- 
iting user demand information by displaying to a user a summary of products fre- 
quently purchased or recently purchased by that user 

22. The method of any of the preceding claims wherein the user 
demand information includes at least one of installation instructions and shipping 
instructions. 

23. The method of Claim 22, further comprising automatically enforc- 
ing dependencies based on at least one of ship group and installation group 

24 The method of any of the preceding claims, further comprising 

automatically identifying quote records less likely to be converted 

into order records; and 

communicating with users so as to increase the liklihood ot the 

quote records being convened into order records. 



SUBSTITUTE SHEET (RULE 26) 



WO 99/33016 PCT7US98/27496 

177 

25. The method of Claim 24, wherein communicating with users com- 
prises automatically communicating with users via the Web. 

26. The method of Claim 25, further comprising automatically commu- 
nicating a promotional offer. 

27. The method of any of the preceding claims, further comprising pro- 
cessing via the Web a post-sale transaction relating to a product previously sold, 
comprising the steps of: 

a user communicating a request via the Web, causing a related 
record related to an existing order record to be stored; and 

processing the request using an automated workflow process. 

28 The method of Claim 27, wherein the post-sale transaction ts one of 
the following: return, service, and parts order 

29 The method of any of the preceding claims, wherein the existence 
of an open return request is automatically taken into account within a plurality of 
workflow processes. 

30 The method of any of the preceding claims, further comprising 
automatically approving a return request in accordance with stored criteria and 
communicating approval to a user electronically. 

3 1 . The method of Claim 30, wherein the stored criteria are modified 
by a user having authority to do so. 

32. The method of any of the previous claims, further comprising elec- 
tronically communicating status information to a user. 
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33. The method of Claim 32, wherein the status information pertains to 
an order. 

34. The method of Claim 32, wherein the status information is commu- 
nicated upon receiving an electronic request at the time of request. 

35. The method of Claim 32, wherein the status information is commu- 
nicated upon the occurrence of a status change based upon a previous request. 

36. The method of Claim 32, wherein the status information pertains to 
a post-sale transaction request. 

37. The method of Claim 32 wherein the status information is detailed 
status information concerning payment or non-payment. 

38. The method of any of the preceding claims, further comprising: 
automatically classifying records of a given type into multiple clas- 
sifications for workflow processing; 

one or more users interacting with the relational database system to 
take a prescribed action with respect to multiple records having a particular 
classification. 

39 The method of Claim 38, wherein the records of a given type are 
classified into multiple classifications based on experiential criteria 

40. The method of Claim 38, wherein a record may belong to a plural- 
ity of categories, the method further comprising sorting records in accordance with 
a hierarchy of categories such that a record belong to both a category higher in the 
hierarchy and a category lower in the hierarchy is sorted into a group of records 
belonging to the higher category 
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4 1 . The method of Claim 40, further comprising a user rearranging 
classifications within a hierarchy to effect a business purpose. 

42. The method of Claim 38, further comprising the relational database 
system not allowing the one or more users to take at least some actions other than 
the prescribed action with respect to the records. 

43. The method of Claim 42, further comprising a user with requisite 
authority to take an action not allowed for other users not having the requisite 
authority. 

44. The method of Claim 38, further comprising: 

a user interacting with the relational database system to change 
information within a record; and 

automatically reclassifying the record. 

45. The method of any one of Claims 26-35 wherein the records of a 
given type are of one of the following types: customer invoices, vendor invoices, 
item sold and return merchandise authorization requests 

46. The method of Claim 45, further comprising, 
classifying item sold records, 

forming a group of particular item sold records, and 
creating a vendor order including a vendor order item correspond- 
ing to the group of particular item sold records and representing one or 
more units. 

47. The method of Claim 46, wherein forming a group comprises 
grouping and regrouping item sold records as many times as desired 
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48. The method of Claim 46, wherein each vendor order item is related 
to at least one item sold record created in response to receiving directly from a user 
user demand information. 

49. The method of Claim 48, wherein an item sold record represents 
one or more units, and an item detail record related to the item sold record is cre- 
ated for each unit. 

50. The method of Claim 49, further comprising: 
receiving one or more units of a vendor order item; and 

for each unit, changing an item detail record to indicate receipt of 
that unit. 

5 1 . The method of Claim 50, further comprising physically manipulat- 
ing a unit in accordance with a workflow process defined within the database and 
changing an item detail record of the unit to reflect the physical manipulation. 

52. The method of Claim 5 1 , wherein physically manipulating the unit 
comprises installing the unit within a larger assembly 

53 The method of any of Claims 26-43 wherein classifying comprises 
identifying critical path items for fulfilling an order 

54. The method of any of Claims 26-44 wherein classifying is per- 
formed on the basis of at least a plurality of the following: item, availability, instal- 
lation instructions, and shipping instructions. 

55. The method of any of Claims 26-45 further comprising breaking 
down items into multiple tiers, each successive tier including component parts for 
items of a previous tier, and creating a record for each component pan 
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56. The method of Claim 55, wherein classifying is performed on the 
basis of availability within multiple tiers. 

57. The method of Claim 56, wherein availability information within 
multiple tiers is obtained via the Web 

58. The method of Claim 56, further comprising communicating avail- 
ability information to a customer and, if the customer desires, changing at least one 
of installation instructions and shipping instructions 

59. The method of Claim 55, further comprising ordering component 
pans from a vendor, receiving the component parts, and assemblying the compo- 
nent parts into an item. 

60. The method of Claim ^5, further comprising identifying suppliers 
for the component pans of at least one tier. 

61 . The method of Claim 60, further comprising ordering an item from 
a vendor and automatically communicating demand information to at least one 
other supplier of a component part of the item via the Web 

62. The method of Claim 6 1 , wherein communicating via the Web is 
accomplished by one of Web push methods and Web pull methods 

63. The method of any of the preceding claims further comprising 
using the data in the database to perform systematic quantitative evaluation of at 
least one of employee performance, vendor performance and customer perfor- 
mance. 
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64. The method of Claim 63, further comprising at least one of an 
employee, a vendor and a customer remotely accessing the database and viewing 
its own quantitative performance data. 

65. The method of Claim 63, wherein said evaluation is based entirely 
upon data in the database. 

66. The method of Claim 63, wherein said evaluation takes into 
account reversals of orders. 
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67. The method of any of the preceding claims, whei ein the user 
demand information includes, at least implicitly, vendor identification informaT 
tion, further comprising automatically transmitting corresponding order informa- 
tion to a designated vendor for fulfillment of the order. 

68. The method of Claim 67, further comprising automatically trans- 
mitting N-tier order information to multiple corresponding vendors. 

69. The method of Claim 1, further comprising: 

displaying to a Web user multiple electronic commerce course-of- 
dealing options including at least one option relating to products and at 
least one option relating to payments; 

the Web user setting at least one electronic commerce course-of- 
dealing option in accordance with a choice of the user; and 

the electronic commerce system effectuating the choice of the Web 
user for each of multiple subsequent electronic commerce transactions 

70. The method of Claim 69, further comprising effectuating the choice 
of the Web user on-the-fly in real time. 

71 . The method of Claim 69, wherein displaying comprises displaying 
a multiplicity of electronic commerce course-of-dealing options in tabular form 

72. The method of Claim 69, wherein course-of-dealing information is 
read during transaction processing of an electronic commerce transaction 

73. The method of Claim 69, further comprising: 
setting authorities of multiple Web users, and 

allowing a Web user to set an electronic commerce course-of-deal- 
ing option only if the Web user is authorized to do so. 
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74. The method of Claim 73, further comprising effectuating the set 
tings on-the-fly in real time. 

75. The method of any of claims 61-64, wherein a second, working- 
level electronic commerce course-of-dealing option relates to the authority of a 
Web user to perform a predetermined action authorized in accordance with a first, 
enterprise-level electronic commerce course-of-dealing option 
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76. The method of any of the foregoing claims, further comprising 
making remotely accessible to a user status information pertaining to each of a* 
majority of the following product life cycle stages: purchasing, receiving, ship- 
ping, installation/assembly, billing, and returns/service. 

77. The method of any of the foreuoing claims, further comprising a 
user executing a dynamic workflow process not explicitly provided for 

78. The method of any of the foregoing claims, further comprising an 
external user remotely setting or changing authority of one or more users 

79. The method of Claim 78, further comprising the system immedi- 
ately effecting the changes in authority. 
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FIG. 16 A 
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FIG. 20 A 



FIG. 20 B 
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FIG. 22 A 



FIG. 22 B 
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FIG. 37 A 
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FIG. 39 A 
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Vendor File Auto RMA Approval 
Automatic Approval Criteria 
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New rules: 

1. Return type must be create in duplicate (pair) for Vendor & Customer (V & C). 

2. Allow changes only of return detail on either V or C. One return detail must remain unchanged (crea 

3. Return type can be different for vendor & customer on the same RMA. 

4. Option to block use of any return type. 

5. Original ship date as guide for proper selection of return type. 

6. Create default setup initially. 
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New rules: 

1 . Return type must be create in duplicate (pair) for Vendor & Customer (V & C). 

2. Allow changes only of return detail on either V or C. One return detail must remain unchanged (creation keys 

3. Return type can be different for vendor & customer on the same RMA. 

4. Option to block use of any return type. 

5. Original ship date as guide for proper selection of return type. 

6. Create default setup initially. 
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MVS datei 


Mega PO 


jCust Name/PO *— 


Term- 


-BTO ! Item Sold Description / Mfr 


10/2/97 I 




j UN ION BANK OF CALIFORNIA 


jVECTR A VL5 DT 5/1 66 MMX 1 6MB I 


M97-25641 


INoP 


j 63 10009524 


IN10 i 


IHP PC'S ] 






!0RACLE 




ITRNSCVR MICRO MOD 10B5 


M97-24289 


;NoP 


1230419 


!N45 j 


!DIGI *"! 


00/00/00; 










M96-21656 


!NoP 




ipInnacle micro I 


00/00/00! 








I0MDR 4.6GB OPTL MFft PFVPITasji c 


M96-21656 


INoP 




iPINNACLE I 


1/8/97 
M97-24287 


iNoP 


IS0108C820 


;N30 \ 


IPC-TR AC PS /2 TR ACKB ALL 

!MICROSPEED INC. 


00/00/00 ; 








jRECORD ABLE BLANK CD 650MB 4X 1 

1SONY CORPORATION OF AMERICA { 


M96-22125 


;NoP 






1/8/97 




I PACIFIC BELL BAY UNIT 


ly^SERJET TONER 4 4M 4PLUS 4M P 

IHP PR INTERS 1 


M97-24288 


INoP 


\ A J0EN95 


mo T 


1/8/97 




I ORACLE 




!8-P0RT 1 0BT ETH HUB 


M97-24289 


INoP 


\ 2304 19 


N45 | 


IDIG1 


00/00/00! 








„...i9.?P"Z5..??..!??cqRD s ilk 

ISONY MEDIA ! 


M96-22758 


INoP 






00/00/00! 








!LS-120 DRIVE 3.5HH 120MB RF Aft/ 


M96-22875 


iNoP 




iCOMP AO COMPUTER CORPOR AT ION ! 


oo/oo/oo i 








LASERJET SSI 5SIMX TDNFP n APTB 


M96-23636 


iNoP 




!HP PRINTERS H 


oo/oo/ooi 








IDLT COMPACT APE 1I1XT 30GR 7PK 


M96-23639 


INoP 




!ADIC 1 


00/00/00! 








IEZ135 135MB cartpihgf sunt p* 


M96-23704 


!NoP 




iSYQUEST 


« | mil : 
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Qty j Sprice Weight /ETAj Scost / Pcost Ivendor/Conf • ! 



M2500 24XCD VFV V 1 


1,229.00 j Merisel 




11 ! ! 


1 ,227.00? 6123589 




44.28 j Merisel 




h \ i 


44.001 05517214 


1.5MB 17MS V/SCSI 1 i 


1 ,434.07 


jTECHDATA 

\ 8791827 




11 ! j 


1 .370.00 






162.05 


j Mer ise l _ 

1 05582632 


12 ! 




138.00 






66.14 


i MicroD 


12 j 




66.14 


50-81179 


IPK 74 MINUTES 


6.76 1 MicroD 


120 ! j 


5.851 


LUS YIELD-6800 PAG ! 


89.00 


Merisel 


12 ! j 


89.00 


05517214 




204.12 


Merisel 




1 i ! 


199.00 


05517214 


SCREEN COMPATIBLE j 


59.36 


TECHDATA 


11 ! ! 


59.50 


5591827 


VRITEABLE TO 1 .44MB I 


194.87 


MicroD 




1 ! ! 


193.00 


8400326 


IDGE | 




157*21 


TECHDATA 




1 \ 


157.00 


5591827 




295.54 


TECHDATA 




1 ! 1 


295. OO 


7384066 


HARD DISK CART FOR 1 


19.00 


TECHDATA 


no \ 


17.30 


5591827 
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Mfr / Vendor(PW) j Lprice/Lcost \ R ebate 



MIL4340M 



62704 



630172 



79769 



£0^250 
1256226* 



314732 



iAPEK4 : 6GBPCI j j Tes t 



OMDR 4.6 GB ; Tes ^ 



jTest 



£DQ : 74A | iTest 



192298 A 



=40901 



jTest 



iMIl^lOH ] \j esi 



iOC)CW4SZ ! IJest 



iC3909A 
1546065 



jTest 



[39^1050-^1 j ! Tes t 



FIG. 145 C 
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Special Pcomments 






!»CustRetType: Lost in transit 












••• - ....™ 




:ETA: AS SOON AS POSSIBLE: 




►« - 1 


































""" 1 ► 





FIG. 145 D 
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FIG. 146 



FIG. 146 A 



FIG. 1 46 B 
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MVS datej Mega PO Cust Name/PO • — Term-BTO litem sold Description / f 

lyN!ON.BANK 0f CALII^NIA M ....,j^CTRA y^ 



10/2/97 ! 



M97-25641 ;NoP 



163 10009524 



IN10 



1/8/97 



iORACLE 



ITRNSCVR MICRO MOD 10B5 



M97-24289 INoP 



1230419 



;N45 



IDIGI 



00/00/00 



M96-21656 ;NoP 



JAPEX 4.6GB.P 

FlNN^EMI^O " I 



00/00/00_ 
M96-21656 



:NoP 



a *§.?.?.. optl med revri" 
IpInnacle \ 



1/8/97 



M97-24287 INoP 



|S0108C820 



IN30 



IPC-TRAC PS/2 TRACKBALL 



IMICROSPEED INC. 



00/00/00 i 



M96-22125 iNoP 



iRECORDABLE BLANK CD 650MI 



ISONY CORPORATION OF AMER 



/8/97 
m¥7-24288 



NoP 



IPACIFICBELL BAY UNIT 



IAJ0EN95 IN 10 



iLASERJET TONER 4 4M 4PLUS 



!HP PRINTERS 



1/8/97 



M97-24289 INoP 



iORACLE 



1230419 



IN45 



I8-P0RT 1 OBT ETH HUB 



IDIGI 



00/00/00 



M96-22758 INoP 



IsONY MEDIA \ 



qg/gq/qo_ 

M96-22875 



INoP 



ICOMPAO COMPUTER C0RP0R I 



00/00/00 



M96-23636 INoP 



ILASERJET SSI 5SIMX TONER C 



!HP PRINTERS 



00/00/00 



M96-23639 iNoP 



|DLT COMPACT APE IIIXT 30GB 



IADIC 



oq/qq/qo_ 

M96-23704 

7 



INoP 



il?J.15J.55MB_CAR 
ISYQUEST 



FIG. 146 A 
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Ifr Qty 


Order /ETA Epd ETA/Statusi Epd Condition 


6MB M2500 24XCD VFV 11 0/2/97 


6/17/98 1 


11 i 


Back order | 


Il /8/97 




h \ 






'h/21/97 

*♦ 




li 






TABLE 


I2/3/97 




\2 \ 




11/9/97 

*■** *«■■*«■■« 




\2 \ 




3 4X tPK 74 MINUTES 


;2/10/97 




!20 


: - 


4M PLUS YIELD-6800P 


11 /8/97 




12 \ 




M/8/97 




h j 




SILK SCREEN COMPATIBL 18/1 5/96 




11 ; 




E AD /WRITE ABLE TO 1 .44 


11 /8/97 




= 1 ; 




ARTRIDGE 


M/21/97 




h I 




7PK 


110/8/96 




it ! 


Open source complete 


iL PK HARD DISK CART FOll /21 /97 




ho 
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Mfr /Vendor PNj Vendor /Co nf j Ecomments 



D4594B*ABA 


I Merisel 




27809 


16123589 




MIL4340M 


j Merisel 




62704 


105517214 


...» 


APEX4.6GBPCI 


j TECHD AT A 




630172 


! 879 1827 




0MDR 4.6 GB 


I Merisel 




79769 


105582632 




PD-250 


iMicroD 




256226 


150-81 179 


, w „. .„, 


CD0-74A 


IMicroD 




314732 






92298 A 


j Merisel 




40901 


105517214 




MIL4710H 


j Merisel 




02223 


105517214 




CD0-74SZ 


j TECHD AT A 




803339 


15591827 




185061-001 


iMicroD 




4371 19 


1 8400326 




C3909A 


I TECHD AT A 




546065 


15591827 


v .. 


39-1050-1 1 


! TECHD AT A 




048400 


j 7384066 




S 1 07793 /S0 1 35 ! TECHD AT A 


789369 


15591827 





FIG. 146 C 
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FIG. 147 



FIG. 147 A 



FIG. 147B 



FIG. 147 C 
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MVS datei Mega PO Cus* Name/PO »— 


•Term-BTO I 


10/2/97 I 




jUNION BANK OF CALIFORNIA 


M97-25641 


INoP 


16310009524 


IN10I 


1/8/97 : 




iORACLE 




M97-24289 


|NoP 


1230419 


|N45 j 


00/00/001 1 


M96-21656 


INoP 






00/00/00 1 1 


M96-21656 


jNoP 






1/8/97 




IGoldman, Sachs 




M97-24287 


INoP 


jS0108C820 


IN30 T " ! 


00/00/00! } I 


M96-22125 


INoP 






1/8/97 




IP AC IF IC BELL BAY UNIT 


M97-24288 


INoP 


IAJ0EN95 


N10 | 


1/8/97 




IORACLE 




M97-24289 


;NoP 


1230419 


N45 I 


00/00/00 1 n 


M96-22758 


|NoP 






00/00/00; I 


M96-22875 


|NoP 






00/00/00; I 


M96-23636 


;NoP 






00/00/00! "1 


M96-23639 


INoP 






00/00/00 i 








M96-23704 


INoP 









FIG. 147 A 
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Item sold Description / Mfr — PS Num Qty j Order /ETA } ! 

.XiQI? A VL5 DT 5/1 66 MMX 1 6MB M2500 24XCD VFV V M 0/2/97 ! ! 
HP PC'S 



I?M?VR MICRO MOD 1 0B5 



11/8/97 



»^.^„.^;.§.?B.P..?L[^J..?-25HH SCSI2 4.5MB 1 7MS V/SCSl ! M /21 /97 
PINNACLE MICRO j " \\ j 



Syj?.?.A:§G?„9PTL MED REWRITABLE 
PINNACLE 



I2/3/97 



12 



1 



?.5zl$. AC PS /2 TR ACKB ALL 
MICROSPEED INC. 



11/9/97 



.?.?.?9!?5A?k?..§kAy^.£?..650MB 4X 1 PK 74 MINUTES 
SONY CORPORATION OF AMERj * |2o " 



:2/10/97 



LASER ^JET TONER 4 4M 4PLUS 4MJPLUS YIELD-6800 PAG M /8/97 
HP PRINTERS "] j£ J 



£:P9!?I..1.9.?I.ETH HUB 

d!gi 



M /8/97 



: I 



.?£9"7i?IM9PRP ABLE1 0-PK SILK SCREEN COMPATIBLE ^8/1 5/96 
SONY MEDIA "j 



: I 



k?-JJ°J?j^ TO 1.44M H/8/97 

COMPAQ COMPUTER CORPOR 



LASERS TONER CARTRIDGE 

HP PRINTERS | 



11/21/97 



J I 



5kL99!lPA£LAPE IIIXT 30GB 7PK 
ADIC 



110/8/96 



11 



i I 



SISLJ^^ SNGL PK HARD DISK CART FOR 11/21 /97 
SYQUEST ] Tfo I 



FIG. 147B 
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Mfr /Vendor PN i Vendor /Conf * 


Receive Condition / Rcomments 


D4594B*ABA 


i Merisel 




27809 


|6123589 




MIL4340M 


! Merisel 




62704 


[05517214 




APEX4.6GBPC! 


: TECHD AT A 




630172 


18791827 




OMDR 4.6 GB 


i Merisel 




79769 


! 05582632 




PD-250 


MicroD 




256226 


1 50-8 1 179 




CDQ-74A 


; MicroD 




314732 




92298 A 


I Merisel 




40901 


105517214 




MIL4710H 


! Merisel 




02223 


105517214 




CD0-74SZ 


I TECHD AT A 




803339 


! 559 1827 




185061-001 


IMicroD 




4371 19 


18400326 




C3909A 


i TECHD AT A 




546065 


15591827 




39-1050-1 1 


: TECHD AT A 




048400 


=7384066 




t S 1 07793 /S0 1 35 j TECHD AT A 




789369 


15591827 





FIG. 147C 
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FIG. 148 
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WO 99/33016 



PCT/US98/27496 



410/437 




MVS date Mega PO iCust Name/PO 


* — Term-BTO j 


10/2/97 j 




! UN ION B ANK OF C AL IFORN 1 A 


M97-25641 


!NoP 


16310009524 


!N10! 


1 /8/97 




! ORACLE 




M97-24289 


!NoP 


1230419 


!N45 ! 


00/00/00! ~] 


M96-21656 


!NoP 






00/00/001 


M96-21656 


iNoP 






1/8/97 




!Goldman^ Sachs 




M97-24287 


iNoP 


IS0108C820 


IN30 I 


00/00/00! ; 


M96-22125 


iNoP 






1 ./8/97 \ 




„ iPACIFIC BELL BAY UNIT 


M97-24288 


INoP 


! A J0EN95 


IN10 I 


1/8/97 








M97-24289 


INoP 


1230419 


!N45 ! 


00/00/00! 


M96-22758 


iNoP 






00/00/00! 


M96-22875 


INoP 






00/00/00! 


M96-23636 


;NoP 






00/00/00! 


M96-23639 


iNoP 






00/00/001 


M96-25704 


;NoP 




**** »«........ «••»••••«. .«...« 


TliTj 









FIG. 148 A 
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Iteims Sold: 13138 of 131 



Item sold Description / Mfr 



Qty 



Mfr /Vendor PNiVendor/Conf * 



VECTR A VL5 DT 5 7 1 166 MMX 1 1 6MB M2500 24XCD WV V 
HP PC'S 



127809 



I Mens?] 



16123589 



DIGI 



IMIL4340M 



\ Merisel 



M 



162704 



105517214 



A?I£±v§£?±^ 4.5MB 17MS V/SCSI I 

PINNACLE MICRO \ h 



]APE^<4 : 6GBPCI 
1630172 



iTEOHDATA 
18791827 



>9.^J:i9B.pPT} 7 MED REWRITABLE 
piNNACLE F 



179769 



jMerisel 
lo5582632 



12 



MICR0SPEED INC. 



\2 



IPD-250 



1256226 



IMicroD 



150-81 179 



5EC0RDABLE BLANKED ,650MB 1 PK 74 MINUTES 
SONY CORPOR AT ION OF AMER ic A "J " I20 " 



:CDQ-74A 



iMicroD 



1314732 



kA?KJELIONER„ 4M PLUS YIELD-6800 PAG 

HP PRINTERS 



192298 A 



;2 



140901 



]Merjse] 
l055 172 14 



]M!L47J_0H M 
102223 



jMensel 
1o5517214 



.?PP-7.4§2 RECORD SCREEN COMPATIBLE 

SONY MEDiA J T'{ 



ICDQH74SZ 
1803339 



ITECH^ATA 
15591827 



TO 1 .44M 

; comp aq computerTorpoFat ion'I h 



M85061^-001 
14371 19 



]MjcroD 
18400326 



^LASERJET SSI SS^ 

HP PRINTERS I 



iC3909A 
1546065 



^EOHDATA 
15591827 



ADIC 



=39-1050-1 1 



=048400 



^ETHDATA 
! 7384066 



£?I5iL!35^ PK HARD DISK CART FOR 

SYQUEST **"T ~"jio 



:S1p77^/^l^ 
$89369 



TECHDATA 



5591827 



FIG. 148B 
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jlnstall/Date jlnstall Group! Icomments / ETA 


T?st 




1 


Test 








Test 








Test 








Test 








Test 








Test 








Test 








Test 








Test 








Test 








Test 








Test 









FIG. 148C 
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FIG. 149 




SUBSTITUTE SHEET (RULE 26) 



WO 99/33016 



PCT/US98/27496 



414/437 



Iter 

BTO litem sold Description / Mfr 

.lY£91M Vtl DTJ5/1 66 MMX 1 6MB I 

iHP pes " | 
Ttrnscv^ 

4 ; 6gb pcjjnt 5 : 25hh scs 12 < 

IPINNACLE MICRO j 

|9H?M:.§™ £P.I!r. .t!.E.P. R E ^R IT ABLE 
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